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INTRODUCTION. —Tue CONDITIONS. 


Thousands of emigrants, as our magazines have told us again and 
again, are thronging annually to the great plains of the Northwest, 
where wheat-farming has offered the home-seeker great financial 
opportunities. All Americans rejoice that these thousands of home- 
seekers are able to establish themselves financially. On the other 
hand, residents of the East, the South, or the Pacific Coast, who 


love a pleasing diversity of hill and dale, grove and meadow, lake 


and river, cannot but regret that millions of their fellows are doomed 
to live on the monotonous Western plain, and to gaze daily on a view 
which includes no hill, no valley, no oo of trees, no water, nothing 
but earth and wheat. 

A period of residence in the Northwest confirms one in this vicari- 
ous regret. The writer, after having lived in many beautiful places, 
from the hills of Scotland and those of New England to the forests 
of Wisconsin, recently spent two years teaching in North Dakota; 
his first view of the new home gave him a shock even worse than he 
was prepared to receive. Any Eastern man, upon going to North 
Dakota, receives a similar first impression. He feels keenly the 
monotony of the vast level expanse, and the awful barrenness of a 
landscape without trees. Even the herbage appears to him of a 
barren sort, for it is never green like the grass of the East, but only 
a greenish gray. The severe winter puts a further check upon his 


* Adapted from talks to the students of the State Normal School at Valley City, North Dakota; 
prepared for publication at the University of Chicago, and read in abstract before the Association of 
American Geographers, Chicago, Dec. 30, 1y07. 
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impulse to enjoy nature; the low temperatures, the dangerous bliz- 
zards, the snow-blocked roads, and the almost complete disappear- 
ance of wild life make a walk in the country uninviting even to an 
enthusiast. Some even have expressed the opinion that all the 
interest of the plains has departed with the departure of the bison 
and the Indian, and that now the plain is but an indifferent tract, 
having all the monotony of the desert without the desert’s wild 
fascination. 

In order to give a better idea of these conditions, I shall give a 
brief characterization of them under the three heads of flatness, 
aridity, and severe winter. 

The great plains of the Northwest extend for hundreds of miles, 
with no relief from their monotony. The absence of trees is an 
essential part of their monotonous flatness; so also is the dearth of 
waters. Here and there, where the surface is slightly dished, water 
gathers to form shallow, stagnant pools. These are in all cases salty 
or alkaline. In summer, the pools all shrink, and most of them 
disappear. Yet these are all that North Dakota possesses to call by 
the name of “lakes.” Rivers are as poorly represented. A few 
valleys, long, narrow, and shallow, cut across the vast plain; when 
the snows are melting in the spring, each valley contains a sluggish, 
muddy stream; in summer, the channels, if not completely dry, con- 


tain but stagnant, noisome pools. Even the Cheyenne, one of the . 


most important rivers in the State, has been known to dry up alto- 
gether. And these rivers lie scores of miles apart. Whole counties 
in North Dakota, counties about the size of small States, are without 
a single river. Indeed, one could fence off an area of North Dakota 
plains of the size and shape of Rhode Island, or of the size and 
shape of Delaware, without enclosing or even touching a river. 
Consider how many young Americans, living in farmhouses which 
look out upon nothing but plain and sky, have never seen a river, or 
a lake, or a hill; many, no doubt, have never seen a tree. 

The absence of trees contributes not only to the flatness of the 
plain, but also to its appearance of barrenness. The grass of Dakota 
appears parched and brown for the greater part of the year; even 
when it is freshest, in spring it has but a greenish gray color. And 
the prairie flowers, though numerous, are either reduced in size or 
coarse in texture; few of them approach the delicate, expanded 
forms of our exquisite woodland species. In these respects, the 
vegetation of the plains approximates the vegetation of the desert, 
for the reason that the climate of the plains approximates the 
climate of the desert. Much of western North Dakota is so dry 
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that farming is impossible unless the soil is watered artificially. 
' Eastward, the humidity and rainfall gradually increase, so that the 
climate of the eastern part of the State is eminently suitable to those 
crops that yield best in a rather dry atmosphere. Yet even the east- 
ern part of the State has in some years suffered severe droughts. 
These drought years may help to explain to us the decidedly desert 
character of the native plants, for it is evident that the native plants 
must be adapted to the dryness, not of the average season, but of the 
driest season. Hence the absence of trees, the gray color of the 
grass, the dwarfed size of some flowers, and the coarse texture of 
others; for these are desert characteristics. 

The average temperature for January is, in New York City 30°, 
in North Dakota 3°. Forty below zero in North Dakota is not” 
uncommon. The soil freezes to a depth of six feet. The total snow- 
fall is not excessive ; but the winter is made odious by the blizzard, 
a storm of high wind carrying fine snow, which cuts the skin, blinds 
the eyes, obscures the landscape, and thus becomes dangerous to 
life. The fine snow drifts excessively, blockades the roads, and 
blows into the houses through every crack and keyhole. Drifting 
snow settles in the valleys; the small tributary valleys may become 
filled to the brim, and houses in them completely buried. The plains, 
in contrast, are swept bare in spots. In the account of the North- 
western plains, in Mill’s International Geography, we find the 
following: “The blizzard is a violent cold-wave wind, at a tempera- 
ture near zero F. or lower, drifting clouds of fine snow by which all 
land-marks are hidden. A guide of rope is needed in going a few 
hundred feet from a house to a barn in one of these freezing, blind- 
ing storms. Travellers on foot should be roped together, as if 
climbing Alpine peaks.”’* 

Such are the conditions of life in the Northwest. Yet, millions 
are doomed to live there and to make the best of their surround- 
ings. Now, my purpose in writing about the Northwest is to 
prove that those very conditions which are most unpleasant—the 
monotonous flatness, the barren appearance, and the severe winter— 
may become a never-failing source of pleasure to all who love the 
beauties and the wonders of nature. For these three conditions 
affect every phase of nature in the region where they obtain; they 
deeply affect, not only human life, but all forms of life, producing 
adaptations which are endlessly diversified and most interesting to 
study. The remainder of my paper will be devoted to an exposi- 
tion of these interesting results which follow from the hard condi- 


* Hugh Robert Mill, The International Geography. Appletons, 1902, p. 756. 
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tions already described. These will be presented in seven sections, 
treating the results in seven classes of phenomena: namely, (1) 
Atmospheric Appearances, (2) Plant-life, (3) Bird-Life, (4) Mam- 
malian-life, (5) Indian-life, (6) Pioneer-life, (7) Civilization. 


1. RESULTS IN ATMOSPHERIC APPEARANCES. 


(1a) Flatness. The endlessly varied, ever new, and ever inter- 
esting aspects of the heavens fill a peculiarly large and important 
place in the life and thought of those who live in a flat country. 
The dominance of the sky over the landscape is brought about, in 
the first place, by the proportion which they bear to one another in 
the field of vision. For it is evident that the prairie offers a mini- 
mum view of the earth and a maximum view of the sky. The 
dominance of the sky over the landscape is, moreover, increased 
by the fact that the plain presents no salient points, nothing to 
catch the eye, and has, consequently, little hold upon the attention. 
The prairie view is, in this particular, precisely similar to a view in 
mid-ocean. 

On the other hand, the prospect on the prairie or on the ocean is 
characterized by vast horizontal range, conveying an impression of 
boundlessness and freedom. Yet since this extension is all on a 
level surface, it does not encroach upon the domain of the sky. 
Quite the contrary, for objects seen at a distance are partly below 
the horizon. The tops of distant grain elevators are seen over the 
horizon of the prairie, just as the topmasts of distant ships are seen 
over the horizon of the ocean. The mariner can locate a steamship 
beyond the horizon, even telling its distance with much accuracy, 
by the mere appearance of a streamer of smoke; by a strikingly 
similar streamer of smoke, the farmer can locate a thrashing- 
engine beyond the horizon of the prairie. It is said that the Indians, 
by observing a dust-cloud rising beyond the horizon, could tell 
whether the dust was raised by the wind, by sheep, or by horses; 
if by horses, whether they were a pair, a dozen, or a score, and 
whether their riders were Indians or white men.* 

The mirage, a phenomenon so well known that I need only 
mention it, is characteristic of flat surfaces in general, being usually 
ascribed to the desert, the ocean, and the Arctic. It is a common 
appearance on the plains. 

Everyone has seen, on the ocean, or at least in pictures of the 
ocean, the brilliant train of light which extends across the water- 


* Richard E. Dodge, Life Amid Desert Conditions. Bull. Am. Geog. Soc., XXXIV, 1902, p. 417. 
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surface from the sun to the observer; it is called, poetically, “the 
sun-wake.” On the prairie one sees an analogous train of light, 
though in the reverse direction; for if one stands on the prairie and 
looks away from the sun, he sees a brilliant band on the plain, 
beginning around his own shadow and extending straight away 
toward the horizon. It is seen best, I think, when the wheat is in 
stubble, and is then a band of golden hue. This phenomenon is due 
to the fact that every little wheat-stalk in the band presents its sunny 
side to the observer; and it is obvious that the band could reach 
. perfection only on a plain surface. My reason for describing this 
pretty circumstance is, not that it is in itself important, but that I 
believe it is only one of many phenomena, commonly passing un- 
noticed, which a careful observer on the prairie may easily discover. 

The similarity between the prairie and the other types of level 
topography, such as the desert, the ocean, and the Arctic, which has 
been mentioned in regard to atmospheric appearances, extends to 
nearly all the other phenomena which we shall consider. 


(1b) Aridity. Though the flat surface is a condition favoring 
atmospheric appearances, the primary cause of most of these phe- 
nomena is the condition of the atmosphere itself. The moisture- 
free atmosphere of the prairie, like the moisture-free atmosphere of 
the desert,* is singularly productive of beautiful phenomena; first, 
because of its clearness and freedom from clouds; secondly, because 
of its color-effects. 

- The sky of Dakota is seldom overcast with clouds. Day after 
day the fields are blest, from sunrise till sunset, with the undimmed, 
unstinted light; and the brightness of the days affects men’s minds 
with a brightness and cheerfulness which goes far to compensate for 
the dullness of the landscape. The sky at night is equally worthy 
of observation. On nights of full moon, the moonlight is so power- 
ful as to hide all but a few of the very brightest stars. On star- 
lit nights in the dark of the moon, the number, the brilliance, the 
twinkling, and the colors of the stars are heightened to a degree 
unknown in moister regions. 

The dry air has also, as I have said, a peculiar excellence in pro- 
ducing color-effects. A moist atmosphere, which reflects the light 
from water particles like fog or mist, looks thick and heavy, has 
little depth, and is whitish, grayish, or dull-colored. But a dry 
atmosphere, which reflects the light from fine, thinly scattered dust 
particles, looks light, airy, and pellucid, its hues are vivid and its 
changes are opalescent. The everyday sunset in Dakota is such as, 


*John C, Van Dyke, The Desert, Scribners, 1901. 
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in the East, would call forth all the people to see a magnificence so 
unusual. And there are occasions when, the sun being low and all 
conditions favorable, the celestial tints are extended over the plain 
itself ; the horizon line vanishes ; the sky encroaches upon the domain 
of the earth; the entire field of vision becomes one vast firmament 
of varied, harmonized, blended colors. 


(1c) Severe Winter. The interest and beauty of the sky are 
augmented by the aurora borealis and many other meteoric appear- 
ances which are indigenous in cold northern latitudes. Halos of 
extraordinary size, brilliance, and variety; intersecting halos; par- 
helia, sun-dogs, or mock-suns; vertical arcs passing through the 
rising sun or moon; gigantic arcs ascending similarly from the head- 
lights of distant locomotives; similar vertical arcs ascending to the 
heavens from every street light in a town; all such appearances, 
occurring daily in the coldest weather, are to be explained by the 
form and position of minute ice crystals in the air. 

Not only in the appearances of the sky and air, but in those: of 
snow, frost, and steam, the cold northern winter produces works of 
marvellous beauty. The fine, drifting snow of the blizzard, sting- 
ing, blinding, and altogether disconcerting to those who must face 
it, leaves, when the storm has passed, the manifold gracefulness of 
the snowdrifts, the exquisite tracery round every crack through 
which the wind blows, and the brilliant scintitlation which is peculiar 
to blizzard snow. This last is due to the form of the flakes: every- 
one knows that snowflakes show a variety of beautiful forms when 
viewed through a lens, or even with the unaided eye; it ought to be 
known also that these forms vary with locality, and that the severe 
winters of the Northwest produce more numerous varieties than do 
the milder winters of the East. Again, the frost on the window- 
pane, that fairy-land of childhood and recurrent delight of maturity, 
is far more abundant and infinitely more varied in the cold winter 
of the North. The frost on the landscape, too,—on grass-blades, 
fences, and telephone-wires—gathers thicker in Dakota than ever 
it does in Illinois or Ohio. Even the numerous steam-clouds of 
civilization are augmented and diversified by the low temperatures 
to such a degree that’ steam must be reckoned with snow and frost 
among the beauties of the Dakotan winter. On cold mornings the 
very chimneys of the houses send forth little clouds of pure white 
steam. 

A thoughtful observer on the prairie, noticing day by day these 
ever-changing atmospheric phenomena, must find such a study 
interesting and profitable through his whole life. 
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2. ADAPTATIONS IN PLANT-LIFE, 


(2a) Flatness. Living beings are affected by the level configura- 
tion of the plains chiefly from the fact that a level plain is easy to 
travel. The plants as well as the animals are affected by the ease of 
travel. Seed dispersal is, in a large proportion of prairie plants, 
effected by the wind; the winds of the plains are ever strong but 
never violent, their course is not gbstructed by trees or other prom- 
inences; they are thus a safe and efficient means of dispersal. 
Accordingly, we find the seeds of prairie plants very commonly 
provided with feathery hairs, wings, or little parachutes of one kind 
or another. The consummation of this adaptation in prairie plants 
is seen in the tumbleweed, which is rolled by the winds over the 
level ground, scattering seeds along its path. Suitable to this 
purpose, the tumbleweed grows in numerous branches in the form 
of a sphere, the centre of gravity is near the centre of the sphere, 
the weight is light, but the texture is strong and durable, the 
sphere becomes detached from the root at the proper time, and the 
seed-vessels are such as to drop the seeds a few at a time along the 
path; truly a marvellous co-ordination of adaptations! 

In another respect also, adaptation to the plain among plants 
foreshadows that among animals. We shall see that the animals of 
the plain are distinguished by the habit of forming large herds or 
societies ; similarly the plants form large associations. (The term 
“association,” in botany, means an aggregation of plants growing 
in one place under the same conditions of soil, moisture, and so 
forth.) In a diversified region, especially in a mountainous region, 
each plant association can extend over but a small area; it may be 
limited on one side by a change of slope, by an alteration in the 
soil or the subsoil, or even by a mountain-shadow, any one of 
which may be sufficient to stop the spread of this particular associ- 
ation; it may be limited on another side by a wall of rock, by a 
sheer descent, or by some other condition which makes the growth 
of plants impossible; consequently, a rough mountain region is 
always divided botanically into small parts, some supporting one 
kind of plant association, some another, some being rich in plants, 
some poor, and some yielding no plants at all. To such a diversi- 
fied condition, the uniformity of the prairie is diametrically opposed ; 
the prairie is, over enormous areas, so uniform in every respect, that 
the same plants cover the surface for miles together. Though this 
contributes to the monotony of the prairie, it is interesting in its 
significance for all animal life, because large plant associations pro- 
vide for large animal societies. 
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(2b) Aridity. When a west-bound traveller passes from Wiscon- 
sin through Minnesota and North Dakota, the panorama which he 
sees from his car-window presents a gradual and continuous change 
from forest through prairie to semi-arid plain. This change is not 
a mere disappearance of trees; it is a very complex alteration, de- 
serving a detailed analysis. : 

In the first place, the trees are observed to become more and 
more restricted to the river-valleys, which, at long intervals, cut the 
surface of the plain; and even before the State of Minnesota has 
been crossed, the trees become absolutely so restricted. One can 
see this in diagrammatic perfection while riding in the cars of the 
Soo* Line through Ransom County, North Dakota. Here, after 
travelling for hours over an unbroken, treeless plain, one suddenly 
discerns ahead of the train a break in the ground, filled with foliage ; 
soon the train crosses the spot and one sees that it is a sharp-cut 
river-valley (the Cheyenne), filled to the brim with trees, the boughs 
all ending at the level of the prairie as evenly as if they had been 
artificially trimmed. The trees in this situation are supplied with 
water from the soil of the valley, and sheltered from the dry, searing 
winds of the plain. Their habitat, we may say, is subterranean. 
We shall see directly that subterranean existence characterizes the 
plains life in general. 

A second fact noticed in the westward journey is, that the trees 
outside the river-valleys, as they become reduced in number, also 
become dwarfed in size, dwindling to mere shrubs a foot in height. 
This reduction in height is not confined to trees, for we may observe 
a parallel reduction in the size of herbs. The Oenotheras, or even- 
ing-primroses, afford an excellent illustration of such reduction. 
In Wisconsin, these are among the tallest of herbs (2-5 ft., Gray), 
but as we pass toward the plains we find them shorter and shorter, 
until in western North Dakota we find the Oenothera with no stem 
visible, its leaves springing, as we say, from the root. The prairie 
plants in general are reduced in size, they hug the ground, they 
expose a minimum surface to the air. The extreme reduction of 
exposed surface is seen in the cactuses (common throughout 
Dakota), which consist of a low, thick stem, few or no branches, 
and no functional leaves. The scientist’s explanation of all this 
reduction of exposed surface is that it prevents excessive loss of 
water in the intense sunshine and dry atmosphere. 

The appearance of dwarfing is somewhat deceptive, for the prairie 
plants have a comparatively colossal growth underground. Forests, 


* Sault Ste. Marie. 
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though they display a very tall growth above ground, may have a 
very shallow growth below. In a dark, water-logged forest the 
roots do not penetrate the earth, but merely’ skim its surface; even 
the trunks of the trees are slender, branchless and leafless, each a 
skeleton of wood reared to uphold a small crown of leaves. The 
trees are in danger of death by drowning and want of light, and they 
are reaching, pushing, striving upwards for the precious sun and 
air. On the plains the reverse is true. The life-giving sunlight is 
abundant and free—it is water that is scarce; hence the prairie 
plants must retrench above and extend below. An herb of the 
plains which looks insignificant above ground may possess an 
enormous root or a large underground stem. The consequent 
toughness of the prairie sod, requiring great teams of oxen to break 
it, is notorious. The various food roots and tubers do splendidly in 
the Dakotas; potatoes give an unusual yield; sugar-beets make 
trouble by growing too large,* radishes, carrots, and turnips grow 
to giant size. The short prairie grass has long roots which have 
been traced to a depth of six feet,f and we may believe that in some 
cases they extend much deeper. Alfalfa, which appears above- 
ground like a good-sized clover plant, has been known to send its 
roots down 129 feet vertical; this is equal to the height of a very 
tall tree. Considering this extensive underground development of 
prairie plants, we might almost maintain that the prairie is a forest 
which grows down into the ground instead of up into the air. 

In another respect also, the apparent- poverty of the prairie 
flora is not altogether real; the plants are, for their size, unusually 
rich in life-giving substances. We may say of the prairie forms 
among plants what President Jordan said of the darters among 
fishes, that they are not dwarfed, but concentrated. The grass of 
the plains, when cattle are pastured on it, compensates for its 
scanty bulk by its extraordinarily nutritious quality. - The hard 
kernel of the celebrated North Dakota wheat is another expression 
of the general tendency to concentration. This wheat is purchased 
at high prices by all the States from Illinois to the Atlantic seaboard, 
because those States, with their moist atmosphere, cannot produce 
that hard, concentrated kernel. 

A third feature of the arid flora, already touched upon in the 
Introduction, is indicated by the color of the grass and herbage, 
which is not green, but only greenish gray. The gray shade is due 
to an outer coat which protects the plants from desiccation in the 


*S. Dak. Agr. Exp. Sta. Bull., 56, 1898, p. 30. 
+ A. M. Ten Eyck. N. Dak. Exp. Sta. Bull. No. 43, 1900. 
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dry atmosphere. The herbs and leaves of a moist region have q 
thin epidermis, and consequently appear watery, translucent, and 
green. The outer coats of all prairie plants, on the other hand, are 
thick, hard, and dry, obscuring the green contents, and giving a dull 
grayish appearance to every blade and leaf. This appearance is 
much increased in some cases by a coat of dry scales (¢.g., Elzagnus 
argentea), or hairs, as in sage-brush (Artemisia, many sp.), Indian- 
tobacco (Antennaria), and the pasque-flower (Pulsatilla hirsutis- 
sima). A dense silky-hairy coat gives a beautiful appearance to 
the individual plant; an abundance of such coats gives a pleasing 
silvery sheen to the whole landscape. 

The fact that the grayish appearance of the plants is merely 
superficial must be added to what was said before of the concentra- 
tion and the subterranean enlargement of the prairie flora, to show 
how deceptive is the appearance of barrenness on the plains. The 
prairie flora looks far poorer than it really is, simply because its 
riches are hidden and protected, not put on display. But the farmer 
who grows North Dakota wheat, the gardener who grows the giant 
root-crops, and the ranchman who feeds his cattle on the plains, 
realize in practical experience that the richness of plains-grown 
plants is out of all proportion to their diminutive size and mean 
appearance. 

The three adaptations to aridity thus far mentioned—the subsid- 
ence of trees into the river-valleys, the subsidence of. plains vegeta- 
tion deep into the ground, and the dry outer coats which protect the 
moist inner parts of the plants—are adaptations which characterize 
the flora of the plains in general. I wish now to call attention to 
two adaptations which characterize not all, but some, of the plants 
of the plains; these are: first, the “compass-plant habit”; secondly, 
the production of thorns or spines. 

First: Everyone has heard of the compass-plant, by means of 
which a traveller on the prairies can, when the heavens are overcast, 
determine the cardinal directions. As a matter of fact, so many 
different plants are of this sort that botanists have come to speak of 
the “compass-plant habit.” Plants having this habit grow with 
their leaves vertical, the edges directed north-and-south; the leaf 
surfaces thus face east and west, so that they receive the full benefit 
of the morning and the evening sun but are not exposed to the too 
intense rays atnoon. The compass-plant habit is thus an adaptation 
to the dry air and brilliant sunlight. 

Secondly: The other adaptation of a’ portion only of the prairie 
flora is the development of spines. Some of the cactuses produce, 
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in addition to the customary array, a peculiarly vicious variety in 
the form of minute barbed bristles which are freed from the plant 
by the slightest touch; numbers of these, becoming attached, unob- 
served, to the clothing or the skin continue to work in and to irritate 
until the exasperated sufferer makes a minute examination, and 
with fine forceps removes each tiny bristle. Spines are of general 
occurrence on plains and deserts, and evidently serve to protect the 
plants from being eaten. David Livingstone* gives an interesting 
account of how in the Kalahari Desert certain plants are eaten by 
all animals to slake their thirst; mice, antelopes, and men, and even 
hyenas, jackals, and lions, eat these in times of drought. The 
favourite resource of thirsty animals is a kind of watermelon. 
Another resource is the Leroshua, a plant of double interest to us; 
Livingstone tells us that this appears above ground as an insignifi- 
cant thing of linear leaves and stalk no larger than a crow’s quill; 
but the native digs down a foot or eighteen inches and discovers a 
tuber, often as large as the head of a young child; the tuber is eaten 
and found always delicious, cool, and refreshing. Thus the Lero- 
shua shows that desert plants are in much danger of being eaten 
by animals, and are, therefore, in need of such protection as is 
afforded by spines.t The Leroshua beautifully illustrates the state- 


ment made above, that plants of dry regions retrench above ground 
and expand below. 


(2c) Severe Winter. The cold winter of Dakota necessitates 
abundant adaptations in the flora; but these adaptations are almost 
entirely the same as those which afford protection against the dry 
atmosphere. The injurious effect of cold, the botanists tell us, is 
much the same as the injurious effect of drought—removal of water ; 
drought deprives the plants of water by evaporation, cold deprives 
the plants of water by freezing, and the effect is in the two cases 
essentially the same. All the adaptations mentioned above as being 
universal in the arid flora—the condensed form, reduction of sur- 
face, reduced transpiration, special coverings of cortex and scales 
and hairs, subsidence of plains plants into the ground and subsidence 
of trees into the river-valleys—all protect equally from summer’s 
drought and winter’s cold. 

Of all these protective adaptations,. however, that of living 
underground is unquestionably the most potent against the cold. 


* David Livingstone, Missionary Travels and Researches in South Africa, Harpers,1858, pp. 53-54. 

+ Some botanists are of opinion, however, that the production of spines is a merely adventitious 
result of the desert conditions, and that spines are not more needed, though they are more abundant in 
desert plants, than in others. 
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Underground parts are protected not only by the sheet of soil, but 
also by the blanket of snow. It was said in the last section (2b) 
that the trees are restricted to the river-valleys, and that they grow 
in the valley just up to the plains level and no higher; this was 
explained as due to the moisture of the valleys and their protection 
from the drying winds of the plains. Essentially the same con- 
dition obtains in winter when such valleys become filled to the brim 
with snow and the trees are thus protected from the winds which 
desiccate by freezing. On the exposed plain, on the other hand, 
where many spots are swept bare of the protecting snow, there are 
no trees, the vegetation dying almost completely down to the ground 
every winter. This is one of many facts which sharply distinguish 
the plains proper from the valleys by which they are intersected. 
This same fact of all but universal retirement underground to pass 
the winter distinguishes the plains vegetation from that of the 
comparatively mild-wintered Eastern States, where many green 
stems and green leaves may be found even in January. On the 
plains of North Dakota, the winter sleep is a very deep sleep. 


(Conclusion in BULLETIN for July.) 


THE HIGHEST POINTS IN STATES IN THE UNITED 
STATES. 


BY 


N. H. DARTON, 
U. S. Geological Survey. 


The question often arises, which is the highest point in the State 
and what is its altitude? For some of the States, reference to the 
geographies, atlases, encyclopedias, and State reports will answer 
the question accurately, but for others there is great diversity of 
opinion as to the highest peak or locality. Figures of altitudes 
differ widely, and in some cases no data are recorded. The Gannett 
Dictionary of Altitudes, published by the U. S. Geological Survey, 
gives figures for many of the highest peaks, but does not provide for 
all parts of all the States. Most of the high mountains have been 
measured by either the U. S. Geological Survey or the U. S. Coast 
and Geodetic Survey, and so far as the facts have been recorded 
they should be utilized in correcting the discrepancies in the atlases 
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and other books in the hands of the public. The figures given in the 
following statements are from U. S. Geological Survey determina- 
tions, unless otherwise stated. 

For many years the highest peak in the United States was 
supposed to be Mt. St. Elias in Alaska, which reaches 18,024 feet 
above sea-level, but in 1896 a prospector named Dickey discovered 
Mt. McKinley, an Alaskan peak which is 20,464 feet high. The 
first in height south of Alaska is Mt. Whitney, in the Sierra Nevada 
in California, which has an altitude of 14,502 feet. Mt. Williamson, 
near by, is a close second at 14,500 feet. The lowest point in the 


MOUNT MCKINLEY, ALASKA. 


United States is also in California, only 75 miles from the foot of 
Mt. Whitney. It is in Death Valley and, according to recent level- 
ling, is within a foot or two of 276 feet below sea-level. When the 
water in Salton Sink evaporates again, it will reveal a still lower 
depression, or 287 feet below sea-level. 

In the Atlantic States the highest peak is in North Carolina, 
though many people believe that it is included in the mountainous 
region in the north. It is well-known that the highest summit in 
New England is Mt. Washington in the White Mountains in New 
Hampshire, and it is, in fact, the highest point north of North Caro- 
lina and east of the Missouri. Its altitude is 6,290 feet and the neigh- 
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bouring summit of Mt. Adams, next in height, is 5,805 feet. Maine 
claims the next highest in Mt. Katahdin. Various figures, from 
4,700 to 5,385 feet, have been assigned to this mountain, but a deter- 
mination in 1906 fixes the elevation of its west peak at 5,268 feet 
and that of the east peak at 5,250 feet. Mount Mansfield is Ver- 
mont’s highest peak and rises close to 4,406 feet above sea-level 
according to the U. S. Coast and Geodetic Survey. This figure, 
determined in 1897, is the altitude of the “chin,” or highest summit, 
Mount Graylock holds undisputed claim as the highest summit in 
Massachusetts. Many estimates of its height have been given, 
notably 3,535 feet, but its correct height is 3,505 feet. Bear Moun- 
tain in Salisbury in the northwest corner of Connecticut is the high- 


MOUNT WHITNEY, 


Highest point in the U.S. south of Alaska; the summit in the background, 
near the middle of picture is Mount Whitney; the cliffs on 
its east side are about 3,000 feet high. 


est point in that State, with an altitude of 2,355 feet. The greater 
part of Rhode Island is only a few feet abové the level of the sea, 
but Durfee Hill in Exeter reaches an altitude of 805 feet, and is the 
highest point in the State. New York possesses a number of high 
peaks in the Adirondacks. Of these the loftiest is Mt. Marcy, 
rising to 5,344 feet above sea-level. The Catskills appear very high 


' when viewed from Hudson River, but the greatest elevation, Slide 


Mountain, has an altitude of only 4,204 feet. 

New Jersey has no notably high mountains, for High Point on 
the Blue Ridge, in the northwest corner of the State, is the highest, 
with an elevation of only 1,809 feet according to the State Survey 
map. There appears to have been no definite idea as to the highest 
point in Pennsylvania until a few years ago, when the U. S. Geologi- 


ViIM 


4 
tre: 
— 
| 
| 
2 \ 


The Highest Points in States in the United States. 335 


cal Survey made a topographic map of the southern portion of the 
Alleghany Front Range. It was then found that Blue Knob, an out- 
lying peak 15 miles southeast of Creston, is the loftiest summit, 
reaching 3,136 feet. Delaware, which is generally regarded as all 
lowland, rises to altitudes of over 400 feet in its northern extremity, 
and two rounded summits, one a mile east of Brandywine and the 
other just south of Centerville, reach slightly over 440 feet. 

The parapets of old Fort Reno, in the northern part of Tenley, 
form the highest points in the District of Columbia, having an alti- 
tude of 421 feet according to the maps of the U. S. Coast and Geo- 
detic Survey. It is often stated that Eagle Rock, east of Deer Park, 
is the highest point in Maryland, but it is 240 feet lower than some 
high summits on Backbone Mountain, which reach an altitude of 
3,400 feet a half-mile northeast of “Potomac Stone.” The latter 
marks the southwest corner of the State, or, rather, that of the 
narrow disputed strip lying between West Virginia and Maryland. 
If this strip is included in West Virginia, the highest point in Mary- 
land will be a 3,340-foot peak a mile northeast of the 3,400-foot one. 
Mount Rogers, fittingly named for the first State Geologist, is the 
highest point in Virginia. It is a summit in the Blue Ridge in 
Grayson County, and attains an altitude of 5,719 feet. In West 
Virginia, Spruce Knob, an outlier from the Alleghany Front, in the 
western portion of Pendleton County, reaches an altitude of 4,860 
feet. Kentucky’s highest summit is on the Virginia boundary line 
in the eastern part of Harlan County, where a lofty promontory, 
known as “The Double,” reaches an altitude slightly over 4,100 feet. 
It is on a branch ridge of the Cumberland Mountains. 

The loftiest mountains east of the Black Hills and the Rockies 
are in the Black Mountain Range in western North Carolina, of 
which the highest peak is Mt. Mitchell, 6,711 feet. Black Brother, 
6,690 feet, and Hairy Bear, 6,681 feet, are next to Mt. Mitchell in 
order of height. Mt. Guyot, 6,636 feet, and Clingman’s Dome, 
6,619 feet, on the Tennessee State line, are sometimes erroneously 
given as the highest peaks in North Carolina. They are, however, 
the highest peaks in Tennessee. The greatest height in South 
Carolina is attained by one of the Blue Ridge summits known as 
Sassafras Mountain, altitude 3,548, on the North Carolina State 
line. The altitude of 3,569 feet, attributed by some authorities to 
“Rich Mountain No. 1,” appears to be a mistake. There is much 
conflict as to the most elevated point in Georgia. It proves to be 
Brasstown Bald, sometimes called Mt. Enota, on a spur of the Blue 
Ridge, or main divide, in Towns County. Its altitude is 4,768 feet. 
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One eminent authority gives “Sitting Bull Mountain, the middle 
summit of Nantehela Range, Towns County, altitude 5,046 feet,” 
as the highest in Georgia, but no such mountain is known and the 
Nantehela Range is in North Carolina. 

The culminating point in Alabama is a summit of the Blue Ridge 
known as Che-aw-ha Mountain, in the northwestern corner of Clay 
County. Its altitude is 2,407 feet. 

Very few of the Central States have been surveyed sufficiently 
to ascertain the precise altitude of their highest points. The great- 
est elevation in Ohio, approximately 1,540 feet above sea-level, ac- 
cording to the U. S. Weather Bureau, is a hill on Hogue’s farm, 
one and a half miles east of Bellefontaine in Logan County. 
Indiana’s highest locality is in the vicinity of the “summit” in 
Randolph County at about 1,285 feet above the sea. Illinois culmi- 
nates in Charles Mound on the Wisconsin line in Jo Daviess County, 
According to C. W. Rolfe, its altitude is 1,257 feet. Porcupine 
Mountain, on the northern peninsula, appears to be the highest point 
in Michigan, with an altitude of 2,023 feet according to the U. S. 
Lake Survey. It is claimed that Huron Mountains in Marquette 
County are higher, but no data are available. A point about 2,230 
feet above sea-level is believed by the Minnesota State Survey to be 
the highest land in that State. It is one of the summits of the 
Misquah Hills in Cook County. The highest determined elevation 
in Wisconsin is Rib Hill in Marathon County which has an altitude 
of 1,940 or 1,942 feet. 

Returning to the Gulf Coast Region, very few persons realize 
that Florida reaches an elevation of over 250 feet in several sections 
in the northwestern part of the State. The highest land is in Wal- 
ton County about 50 miles northeast of Pensacola, and probably on 
or near the Alabama State line it rises to more than 300 feet above 
sea-level. The exact location of its highest point has not been ascer- 
tained. Louisiana has several hills slightly over 400 feet in altitude, 
but which is the highest has not yet been determined. The distinc- 
tion now lies between Kisatchie Hills in Sabine Parish, some hills 
in the southeast. corner of Claiborne Parish, and some ridges in 
Vernon Parish. These are all in the western part of the State. 
The highest lands in Mississippi are on the wide divide between 
Mississippi and Tennessee rivers, in the northern counties. The 
village of Holly Spring in Marshall County, 602 feet above sea- 
level, is approximately the highest point. Arkansas has two peaks 
which are rivals, for both are practically the same height, 2,800 
feet. One is Magazine Mountain in Logan County and the other is 


a 
C 
is 
lo 
6 
M 
th 
5 
vé 
T 
0 
of 
at 
al 
be 
he 
a 
n 
al 
gi 
S 
1 
p 
j Vv 
0 
tl 
is 
T 
u 
S 
h 
a 
4 


The Highest Points in States in the United States. 337 


a peak on Fourche Mountain on the south central boundary of Scott 
County. The first is not very accurately measured. 

Taum Sauk Mountain, one of the peaks of the St. Francis Range, 
is the highest summit in Missouri. According to the State Geo- 
logical Survey map its altitude is slightly over 1,800 feet. It is 
6 miles southwest of Ironton. The very conspicuous Ocheyeden 
Mound, in east central Osceola County, is usually supposed to be 
the highest point in Iowa, but a small marsh on the rolling plains 
5 miles northeast of Sibley is believed by the State Geological Sur- 
vey to be slightly higher. Its altitude is estimated at 1,670 feet. 
The town of Waneta, which has been mentioned as the highest 
place, is only 1,562 feet above sea-level. The highest point in 
Oklahoma lies on or near its western border in the high plains south 
of Cimarron River. The precise locality has not been ascertained ; 
probably it is near the southwest corner of Township 1, Range 1, 
and is somewhat over 4,700 feet. A high ridge north of Kenton 
also rises to slightly over 4,700 feet. Guadalupe Peak has long 
been recognized as the highest summit in Texas but its precise 
height is not known. According to some maps it is 9,500 feet, but 
a recent aneroid measurement indicates considerably less, probably 
not quite 9,000 feet. Rand and McNally’s Atlas gives 8,382 feet on 
authority not stated. Mt. Emory, in Chisos Mountains, formerly 
given as 9,000 feet high, proves to be 7,835 feet. 

The great plains of western Kansas slope gradually upward from 
east to west and the highest altitude is attained at the Colorado 
State boundary on the divide between Smoky Hill and Arkansas 
tivers, but the precise spot has not been located. As shown by the 
photograph, the region is so smooth that without instrumental sur- 
vey it would be impossible to detect the highest point. On maps 
of the U. S. Geological Survey the greatest elevation is at or near 
the intersection of the State line by the Greeley-Wallace county line 
where the height is approximately 4,135 feet above sea-level. There 
is great diversity of opinion as to the highest summit in Nebraska. 
Three points are variously credited with the honor. Scott’s Bluff, 
usually given, with altitude 5,000 to 6,000 feet, is only 4,662 feet, 
Sioux Summit, on Pine Ridge, elevation 4,889 feet, is exceeded by 
high buttes further north, while Wildcat Mountain, given by some 
authorities, is 5,038 feet, or somewhat less than the neighbouring 
summit, Hogback Mountain. In reality, the highest land in the 
State is not a conspicuous butte or hill but is an undetermined 
point on the smooth high plains in the western portion of Kimball 
County in the southwestern corner of the State. I have found that 
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the plains in that vicinity reach as high as 5,300 feet along the 
Wyoming boundary line. Harney Peak, the culminating point in 
South Dakota, is in the Black Hills and reaches an altitude of 7,216 
feet. It is erroneously given by various authorities from 7,000 to 
8,700 feet. Another error occurs in connection with North Dakota. 
According to printed authorities, Sentinel Butte, west of Medora, 
is the highest determined summit in the State. It is, however, only 
slightly over 3,100 feet above sea-level, and I have found higher 
buttes than this on the divide east of Little Missouri River in the 
southern part of Bowman County. Doubtless some of these reach 
an altitude of 3,500 feet and more. 

In the Rocky Mountain region, the highest peak is Mt. Massive, 
in Colorado, which attains an elevation of 14,424 feet. Blanca 
Peak, which is often given as the highest point in the State, is only 
14,390 feet, and Pike’s Peak, so familiar to the tourist, is 14,107 
feet, according to precise determination in 1907. In the southern 
extension of the Rocky Mountains in New Mexico, there are several 
very high summits. The highest is the more northern of the 
Truchas Peaks, 25 miles northeast of Santa Fé, which has an alti- 
tude of 13,306 feet. The southern peak is 13,275 feet. Cerro 
Blanco, on the crest of the White Mountain Range in the south- 
central part of the Territory, is stated in some reports to be the 
highest peak, but its altitude is only 11,892 feet, according to the 
Wheeler Survey. In Wyoming, Frémont Peak, in the Wind River 
Mountains, has long had the reputaton of being the highest in the 
State, with altitude of 13,790 feet. It was the one ascended by 
General Frémont on his famous expedition. In 1906 a survey of 
the region by the U. S. Geological Survey resulted in finding that 
the summit is only 13,720 feet high, or 27 feet lower than Grand 
Teton, while another peak, a short distance north of Frémont Peak, 
is 13,775 feet, and therefore the highest summit in the State. The 
name Gannett has been proposed for it. 

Many of the high mountains of the northern extension of the 
Rocky Mountans attain an altitude between 11,000 and 12,000 feet 
in Montana, and the highest of them, known as Granite Peak, rises 
to approximately 12,834 feet. It is west of the town of Red Lodge, 
and 15 miles northeast of the northeastern corner of Yellowstone 
Park. The altitude was determined by a special survey made for 
the Red Lodge Coal Company. Mount Powell, in Deer Lodge 
County, given by some authorities as the highest peak, with alti- 
tude of 12,000 feet, is only 10,145 feet high. Hyndman Peak appears 
to be the highest summit in Idaho, with altitude of 12,078 feet. 
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It is in the centre of the southern half of the State, 18 miles north- 
east of Hailey. 

The highest mountains in Utah are in the Uinta Range in the 
northeastern portion of the State. The peak supposed to be high- 
est was named after the prominent geologist, G. K. Gilbert. Its 
altitude was given as 13,687 feet. A recent survey has shown that 
Gilbert Peak is only 13,422 feet and Mt. Emmons, 13,428 feet, is 

~htlv higher. San Francisco Mountain is the highest point 
in Arizona, It is the summit of a great mass of volcanic rock, near 
the Grand Cafion, and attains a height of 12,794 feet. Rising 
prominently above the great deserts of Nevada, Wheeler Peak, in 
the eastern part of that State, attains an altitude of 13,058 feet, 
according to the U. S. Coast and Geodetic Survey. It is much 
higher than any other summit. It is sometimes known locally as 
Jeff Davis Peak, which is not the correct name. 

California, as has already been stated, contains Mt. Whitney, 
the highest point in the United States, as well as Death Valley and 
Salton Sink, the lowest points. Mt. Rainier, also known as Mt. 
Tacoma, with an altitude of 14,363 feet, is the highest peak in the 
Northwest. Many erroneous figures are ascribed to it, 14,526 
being the one most generally given. Mt. Hood is by far the highest 
summit in Oregon. Its height is 11,225 feet, according to precise 
measurements made by the U. S. Geological Survey last Summer. 


AN ALLUVIAL FAN, NEAR FIELD, IN BRITISH 
COLUMBIA. 


BY 


FRED. H. LAHEE. 


About four miles northwest of the town of Field, in British 
Columbia, and separated from it by Mount Burgess, lies the beauti- 
ful sheet of water known as Emerald Lake. Situated near the head 
of a broad glacial valley, this lake has been formed probably by the 
damming of the original channel by a heap of glacial débris, perhaps 
supported by a resistant, outstanding ledge of bedrock at this place. 
Across this barrier, the water flows out southwards. 

The present interest, however, lies not so much in the lake and its 
mode of formation as in the fact that it is slowly being filled in at 
its northern end by a large alluvial fan, or, better, as will presently 
be explained, by a double alluvial fan. 
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Since the streams that feed the lake have their source in snow 
and ice-fields, high up on the adjacent mountains, they are burdened 
with a considerable amount of rock waste, not only that which has 
been eroded by glacial scouring above, but also that which, by virtue 
of their rapid descent, these torrents have been enabled to remove 
from the walls of their channels. This load they can easily wash 
into the valley; but as soon as the water reaches the much gentler 
grade of the valley floor, a great deal of the material, which is too 
heavy to be borne farther, is dropped, the coarser, near the foot of 
the cascades, the lighter, at some distance. 

After the stream has deposited so much material that its bed is 


FIG, I.—EMERALD LAKE AND FAN. 
(View looking southward from N, E, corner of map.) 


higher than the ground on each side, something may divert it from 
the older course, and it will then begin to build up its bed again, 
until another change occurs. In this way, shifting from side to side 
in a rather haphazard, spasmodic manner, it lays down a fan-shaped 
body of loose, more or less water-worn, sediments in the shape of a 
broad low cone, the apex of which is at the point where the feeding 
stream enters upon the valley floor from the steep mountain gorge. 
These features are well exhibited by the Emerald Lake fan. In 
reality this is a double or compound fan in that it is the result of the 
action of two streams, the east and west branches, which unite near 
_the northern border of the’ valley. Since the fan of the west branch 
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FIG, 2.—CONTOUR MAP OF THE GLACIAL VALLEY IN WHICH EMERALD 
LAKE AND THE ALLUVIAL FAN ARE SITUATED. 


(‘‘a’”’ on the fan indicates the course of the west branch as mapped 
in 1902.) 


is much larger than 
that of the east 
branch, succeeding 
descriptions will re- 
fer to the former un- 
less otherwise speci- 
fied. It is this fan 
(of the west branch) 
which best illustrates 
the facts above men- 
tioned. Near its 
origin, it consists of 
coarse, semi-rounded 
fragments of the 
rocks that constitute 
the neighbouring 
mountains. Near the 
middle of its slope, 
the pebbles are more 
rounded and aver- 
age smaller. At the 
periphery, especially 
that part which 
fringes the lake, the 
sediments are com- 
posed chiefly of sand 
and clay. 

Perhaps the most 
interesting fact dis- 
covered in the ex- 
amination of this re- 
gion in the summer 
of 1907 was the ab- 
sence of a stream in 
the position mapped 
five or six years 
ago by the Canadian 
Geological Survey.* 
(See broken _ line 


crossing the fan, Fig. 2.) At that time the west branch flowed 


* Lake Louise Sheet of the Topographical Map of the Canadian Rocky Mountains. Published in 


1902 by the Department of the Interior, Canada. 
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southeast across its fan, and united with the east 
branch very near the lake. In 1907, the west 
branch flowed about eastwards (full line, Fig. 
2). This marked shift in the course of the 
stream was evidenced in the field by a network 
of dry channels radiating from the apex of the 
alluvial cone. They were shallow and fre- 
quently contained small sandbars. 

Such clear proof of recent change confirms 
the view that the west branch, in particular, is 
very active in its work. That it is more effi- 
cient than the east branch is demonstrated not 
only by the greater size of its fan, but also by 
the fact that this fan has shoved the east stream 
against the eastern valley wall. 

There is no doubt that the fan is growing. At 
what rate this development is going on, is not 
certain; but it must be relatively rapid, for, 
although trees of twenty or thirty years are 
found on many parts of the deposit, particularly 
in the older portions, these are generally rather 
thinly scattered (See Fig. 1). Vegetation is 
scarce because spring freshets tend to destroy it 
and because there is little or no rock decay. 

Emerald Lake was described above as occupy- 
ing a depression near the head of a glacial val- 
ley. An examination of the map (Fig. 2) shows 
that the fan is in the northern half of this 
depression; that is, the lake and the fan to- 
gether are situated in a single basin at the upper 
end of the valley. This is even more distinct in 
the field, where the continuity of the bounding 
walls of both fan and lake is most conspicuous. 

What, then, should be the structure of such 
an alluvial fan? On account of the constant 
forward growth of the cone, more recent coarse 
pebbles will eventually come to rest upon less 
recently deposited sand. In other words, a 
radial cross-section should represent an upward 
gradation from fine to coarse (Fig. 3). (This 
is the structure of a typical filling lake basin.) But there will be 
variations in this order, due to the very evident seasonal fluctuations 
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FIG. 3-—DIAGRAMMATIC CROSS-SECTION OF EMERALD LAKE AND THE ALLUVIAL FAN, 


(Size of dots indicates coarseness of sediments. Cross-lines indicate floor of valley, whether bed-rock or glacial material.) 
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in the quantity of water delivered. Spring floods will carry heavy 
pebbles farther than the weaker currents of autumn can. Hence, 
at any given spot, a cross-section of the fan will also show annual 
vertical variations in the texture of the sediments. 

From the foregoing account, the inference is obvious that the 
fan is growing and that, in so doing, it is filling the lake. This is 
indicated by the five facts already explained: (1) the surface of the 
fan is dissected by channels of recent formation; (2) the weaker 


‘stream has been pushed against the valley wall; (3) the deposits 


are fresh, and the vegetation is consequently sparse; (4) -the lake 
and the fan are in the same depression; and, (5) the structural rela- 
tion between the lake and the fan is that of a filling lake basin. 
To-day Emerald Lake appears to be about half its original size. 


ON THE NATURE OF MAPS AND MAP LOGIC.* 
BY 


DR. MAX ECKERT. 
Translated by W. JorerRG. 


“Maps are the basis of geography.” 

“Maps represent the deposit of geographic knowledge for any 
given period.” 

“Maps are the indispensable tools and implements of geography 
and geographic teaching.” 

These and similar sayings of eminent geographers and thinkers 
have greatly stimulated geographic thought and have raised maps 
to a higher position than that usually occupied by illustrative 
material in other sciences. They are no longer merely considered 
as aids that require the addition of descriptive text to portray ade- 
quately geographic phenomena, but as products of scientific research 
which, being complete in themselves, convey their message by means 
of their own signs and symbols and through these furnish the basis 
for further geographic deduction. Emil von Sydow expressed this 
thought fifty years ago; its truth, however, is often not yet suff- 
ciently realized. 

This special function of maps in geography calls for a detailed 
investigation of their properties, as revealed by a study of their con- 


* Abstract of a paper read before the German Geograpltical Meeting at Nuremberg, May, 1907. 
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tents, their methods of representation, their scope and their various 
purposes. That one of the main duties of cartography is to investi- 
gate the nature of maps has been recognized by many writers on the 
subject, such as Tissot and Hammer, who, in their critical treatises 
on projections, H. Fischer and E. Friedrich in their essays on the 
philosophical phase of cartography, Haack in his critique of maps, 
and Peucker in his article on the adequate representation of relief, 
have done much to raise cartography to the standard of a science. 

Undoubtedly the most important object of maps is to portray on 
a plane the surface of the earth or some larger or smaller portion of 
it. Although it is impossible to represent correctly upon a plane 
the surface of the sphere, maps, because they indicate the relative 
position of geographic objects, lend themselves to measurements and 
comparisons the resultant values of which are equivalent to those of 
the surface of the sphere. But these values are correct only for 
two-dimensional terrestrial phenomena; with regard to relief their 
accuracy is limited, because of the impossibility of reproducing the 
three-dimensional extent of space on the two-dimensional one of the 
plan. Petermann, who is generally accused of an exaggerated esti- 
mation of the value of maps, was fully conscious of their limitations, 
for, in the introduction to his review of map publications in the first 
volume of the “Geographisches Jahrbuch,” he uses the words: “The 
information that all of our maps convey is purely relative.” 

To test the quality of a map is to determine how well it has solved 
the geometric problem imposed upon it of reproducing constructively 
the distribution in space of geographic objects. Due allowance 
should be made, however, for the actual state of geographic knowl- 
edge and for the scale and purpose of the map, as these are the 
factors that determine the number and extent of geographic features 
to be represented on it. 

Just as, furthermore, a good portrait of a person gives us a clue 
to his past life, so maps should, to a certain extent, give an insight 
into the genetic history of our earth. But this alone is not suffi- 
cient; for the surface of the earth is not only a resultant of inner 
and outer physical forces: it is also modified by organic agencies. 
To reproduce the traces which organic life and, particularly, man 
leave upon it should form one of the main aims of map-making. 
One might almost say that maps showing the economic and com- 
mercial phenomena of any given region constitute a graphic epitome 
of our geographic knowledge concerning that region. 

In this sense topographic maps are the maps that contain the 
most complete exposition of the facts the geographer needs. They 
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are preeminently suited for detailed investigation. It is therefore 
inadvisable to speak of geographic, in contrast to topographic, maps, 
as is done in many schemes of classification. Topographic, choro- 
graphic, and survey maps should be called geographically concrete 
maps, because they reproduce facts as they exist in nature, such as 
the distribution of land and water and of heights and depressions, 
Their antitheses are the geographically concrete maps, which sepa- 
rate the incidental from the essential and express it in a generalized 
form. They present, in cartographic form, the results of scientific 
induction and deduction,and, in most cases, can be traced back to 
the sttfdy of the scientist. To this class belong all general economic, 
commercial, statistical, ethnographic, population, and physical maps, 
Geographically abstract maps are, owing to their nature, usually 
drawn to a small scale. No definite division, however, can be made 
between the two groups, for they merge into each other ; population 
maps in the form of settlement maps become concrete, while physical 
maps when drawn to small scale become abstract. 

One of the principal domains of geography is that of measuring, 
a fact Hermann Wagner has frequently emphasized. Measurements 
are in many cases best made on maps. To what extent a map is 
suited to be used as a basis for measurements can only be deter- 
mined by a thorough knowledge of the properties of map projections, 
particularly concerning conformability and equivalence. In this con- 
nection it is especially necessary to call attention to the fact that the 
Mercator map, which is, par excellence, the map of the navigator, is 
in most cases unsuited to the purposes of the geographer, for the 
geographer is mainly interested in the comparison of areas and for 
that reason requires an equivalent projection. 

Closely allied to the question of the nature of maps is that of their 
artistic value. Can cartography in any way lay claim to the desig- 
nation of art? Opinions on this point are divided, but the majority 
of authorities on the subject recognize the existence of an artistic 
beside a scientific element in cartography. Ernst Debes, one of 
Petermann’s foremost followers, for instance, begins a treatise on 
map-making with the words: “The art of drawing maps is called 
cartography.” 

It is evident that cartography is not merely a technical art. It 
is for the greater part an applied art, an art governed and determined 
by scientific laws. But how can cartography avoid the rigid rules of 
mathematical precision? The decisive turning-point, according to 
my opinion, lies in the transition from the topographic to the general 
map. ‘As long as the scale allows the objects in nature to be repre- 


XUM 


{ 
j 
| 
| 
i 
; 
Ay 
ij 
; 
; 


On the Nature of Maps and Map Logic. 347 


sented in their true proportion on the map, technical skill alone is 
necessary. Where this possibility ends the art of the cartographer 
begins. With generalization art enters into the making of maps. 

In generalizing lies the difficulty of scientific map-making, for it 
no longer allows the cartographer to rely merely on objective facts 
but requires him to interpret them subjectively. To be sure the 
selection of the subject matter is controlled by considerations regard- 
ing its suitability and value, but the manner in which this material is 
to be rendered graphically depends on personal and subjective feel- 
ing. But the latter must not predominate: the dictates of science 
will prevent any erratic flight of the imagination and impart to the 
map a fundamentally objective character in spite of all subjective 
impulses. It is in this respect that maps are distinguished from 
fine products of art. Generalized maps and, in fact, all abstract 
maps should, therefore, be products of art clarified by science. 

If cartography were devoid of art it would sink to the level of a 
mere handicraft, as is evidenced even to-day in many map products 
of inferior quality. On the other hand, an artistic appearance, par- 
ticularly a pleasing colouring, can deceive in regard to the scientific 
accuracy of a map. The ideal is the intimate union of the scientific 
spirit with artistic execution, and when this is realized it produces 
those maps which for years remain models of their kind. 

The artistic quality is most evident on maps showing relief. 
From the point of view of art it could be said: well-executed relief 
maps embody an esthetic purpose, for they are intended to make an 
agreeable impression upon the observer. But they are again differ- 
ent from pure products of art in that the creation of an agreeable 
impression is not their main purpose, this being, on the contrary, the 
transmission and dissemination of scientific truths. 

Since the time of Dufour the method of oblique illumination has 
generally been used in the drawing of relief, because, through its 
distribution of light and shade it best produces the desired plastic 
effect. Colours are also sometimes used to heighten this effect, as, 
for instance, bluish tints for mountain shadows. The splendid wall 
map of Switzerland by Kiimmerly is a standard example of this 
method. Maps showing this treatment of relief have a further 
characteristic in common with art, viz., illusion. Due to the con- 
ceptions of space which have grown up in our consciousness from 
childhood the impression of an actual mountainous region is awak- 
ened in our minds. 

The desire to create this illusion explains the preference given in 
elementary geographical teaching to maps drawn in the manner of 
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models. Many of our cartographers do not understand how maps 
with so crude a representation of relief, and only too often lacking 
a scientific basis, can be bought for use in schools. This fact has 
its psychological reason, as we have just seen. But in more ad- 
vanced work this sort of illusion on maps should be eschewed. 

Of the various methods of representing relief, Lehmann’s system 
of hachures is extensively used. It must be remembered, however, 
that it is not based on scientific law but that it merely offers a practi- 
cal solution of the problem. For the intensity of perpendicular rays 
of light illuminating an oblique surface does not vary in an arith- 
metic progression, but as the cosine of the angle of inclination of 
the surface. To my mind even hachures are not flexible enough to 
express relief adequately ; they should be partially supplemented by 
dots and sometimes even entirely replaced by them. As for con- 
tours, it is necessary to warn against an over-valuation of their 
scientific accuracy—an error easily fallen into on account of the 
exactitude their nature implies. 

Colours are further aids that scientific cartography need not reject. 
How indispensable they are is shown by the fact that their use has 
become the rule for physical and anthropogeographical maps. But 
we may rightfully protest against their indiscriminate and immod- 
erate use, as exemplified by the average popular map. For scien- 
tific purposes an esthetically pleasing picture, that loses none of its 
accuracy, can also be obtained by the use of few colours. Discrimi- 
nation in the choice of subjects to be represented, right feeling for 
the receptiveness of the persons for whom the map is intended, and 
lastly, individual taste should be the determining factors in this 
matter. Examples of a pleasing treatment of colours are the climato- 
logical maps by Supan in Petermann’s Mitteilungen and the physical 
maps published by Wagner and Debes; while, on the other hand, a 
disagreeable impression is produced by the checkered and mottled 
appearance of many French maps of France and of American maps 
of the United States, showing the division into departments or into 
separate states, as the case may be. 

In the choice of colours for anthropogeographical and allied maps, 
logic and not personal taste should be the decisive factor, all the 
more so as opinions vary widely as to what constitutes good taste in 
the juxtaposition of colours. I should, therefore, like to designate 
one of the most important topics that scientific cartography has to 
deal with: “map logic.” Map logic treats of the laws which under- 
lie the creation of maps and which govern cartographic perception. 
In education the development of the sense of cartographic percep- 
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tion is the most important, for it comprises the mental reconstruction 
of the ideas expressed in the symbolism of the map. In its last 
analysis it is the process of thinking and feeling one’s self into the 
entire subject matter of cartography. The contents of maps, their 
scale, their symbols, their colouring and the projection on which each 
of them is drawn are subjected to its scrutiny and judgment is 
passed on their value. 

Let us investigate the question of the choice of colours. Logic 
here makes two demands of us: that the colours adopted be similar, 
if possible, to those of the objects in nature to be represented and 
that the colour scheme be based on physical laws or on pedagogical 
experience. 

Our maps afford many examples of colours that have been copied 
directly from nature. Such a selection of colours greatly promotes 
the association of ideas. No one thinks of violating the traditional 
use of blue for the fluid element, be it liquid or solid (as glaciers). 
That the sea should be coloured a deeper blue as its depth increases is 
logical*.for depth is expressed in terms of increasing thickness of 
the layers of water. 

The use of blue for rainfall maps has become general. The 
transition to violet tints for regions of the greatest rainfall also 
accords with the laws of colour intensity. To present the driest 
regions in yellow tints corresponds to natural conditions and facili- 
tates comprehension, for yellow is the colour of sand and of dry soils 
and, therefore, is suggestive of arid regions. One and the same pre- 
dominant colour should not be used on maps which represent differ- 
ent phenomena of the same region, such as temperature and rainfall, 
for instance, as this leads to confusion. Different colour schemes 
should be used for each map in cases of this kind. 

It is a well-known fact that blue is a cold and red a warm colour. 
This contrast, which has a psychological, as well as a physiological, 
reason, should be taken advantage of in temperature maps. If a 
map of the temperature on land is combined with one of the ocean 
currents a certain concordance in the colour scheme should be estab- 
lished. I have before this pointed out that it is not correct to use 
yellow or green for the torrid zone and red or other colors for the 
frigid zone if the warm currents have been represented in red and 
the cold ones in blue or green. Logic requires the use of shades of 
the same colour to depict allied phenomena. 


* The recognition of the truth of this fact seems to have led the editors of Andree’s Handatlas to 
abandon the opposite method in the present (sth) edition of the Atlas, after having employed it in the 
Previous edition and in contemporary map publications.—W. J. 
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That green has mainly been used on maps dealing with plant 
geography is natural and needs no further comment. An interesting 
example of the logical use of colours has recently been furnished by 
Roesle’s general map of diseases in the German Empire, on which 
the distribution of measles is represented in pale red, of scarlet 
fever in bright red, of cholera in a dirty shade of brown and of 
tuberculosis in blue. 

The geographer, however, needs many colours for which he finds 
no direct analogies in nature. When this is the case the colour 
scheme should not be decided upon without reflection, and particular 
attention should be paid to the question whether the map under con- 
sideration is intended to be a wall map, which must be effective at a 
distance, or a map for detailed study near at hand. For wall maps 
contrasting colours should be chosen, except in the representation of 
relief. Red and blue are particularly in favour and very effective. 
For maps intended for use close at hand the various shades and tints 
of the same colour are to be preferred. This is particularly the 
case with maps showing density of population; these should not be 
suggestive of the multicoloured appearance of a geological map. 

A good basis for the selection of colours which are to express a 
definite sequence is furnished by the spectrum. A partial applica- 
tion of this idea has first been carried out on geological maps. Vari- 
ous schemes have been suggested and used, but the standard has 
been established by the decision of the Geological Congress at 
Bologna in 1881 and been applied to the International Geological 
Map of Europe on the scale of 1:1,500,000. On this map Devonian 
formations are coloured brown, Carboniferous, gray, Triassic, violet, 
Jurassic, blue, Cretaceous, green and Tertiary, in shades of yellow, 
while granites appear in shades of red and recent eruptive rocks in 
vermilion. 

The use of spectrum colours has also been advocated to represent 
relief ; but although the original suggestion made by Hauslab to this 
effect has been extended and mathematically developed by Peucker 
this method has so far not found a widespread application. 

As an example of a relief map of unique and, in its way, very 
pleasing appearance, I should like to call attention to Bartholomew’s 
Map of the Surface Relief of England and Wales, published in the 
Geographical Journal for December, 1904. On it the lowlands are 
represented in shades of green, the highlands in shades of violet. 

I should, furthermore, not consider it impracticable to adopt for 
certain representations of relief a more obvious colour scheme than 
those used heretofore. For instance, on a contour map of the 
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Cordillera of Bogota, red could be used to represent the Tierra 
Caliente, brown for the Tierra Templada, and blue for the Tierra 
Fria. In this way temperature and relief would go hand in hand. 

How far the use of a logical colour scheme is evident on anthro- 
pogeographical and allied maps I shall not attempt to discuss here, as 
a treatment of this theme, to be in any way of value, would carry 
me too far. But I should like to say—an opinion which many share 
with me—that many of our economic maps, apart from their techni- 
cal inferiority, are woefully lacking in colour logic and a critical 
selection of their subject matter. 


GEOGRAPHICAL RECORD. 


» AFRICA. 


Tue Komati Poort CoALFigLD.—The Geological Survey (Transvaal Mining ° 
Department) has begun the publication of a series of descriptive Memoirs dealing 
with special areas of the Transvaal. The second of this series, entitled “The 
Geology of the Komati Poort Coalfield,” gives a connected account, including 
geological maps and sections, of the character, behaviour, and distribution of the 
coal-bearing strata ofthat district. The author, Mr. H. Kynaston, Director of 
the Geological Survey, also describes the associated sedimentary and igneous rocks 
and the general relations, position and age of the entire series. There is little 
doubt that the coal is a sedimentary deposit consisting of the fragmentary remains 
of the luxuriant vegetation which flourished during portions of the Karroo period 
in South Africa. The principal drawback is the prevalence of intrusive sheets 
and dikes of igneous rock throughout the coal-bearing strata. The prevailing 
character of the coal is anthracitic. The field occupies about 150 square miles. 
The great thickness of the coal-bearing strata, the promising nature of the early 
results and the accessibility of the northern and perhaps better part of the field 
give a satisfactory aspect to the economic proposition. 


AMERICA. 


Work OF THE CoAsT AND GEODETIC SuRVEY.—In the report of the Superin- 
tendent for 1907, the results of the investigation of the earth’s figure, based on 
geodetic operations in the United States, are merely mentioned because they were 
communicated to the International Geodetic Association in a report which has 
been published. 

The thorough test of nickel-steel"(invar) tapes for the measurement of primary 
bases has demonstrated that the adoption of these tapes in place of the steel tapes 
formerly used is a distinct advance in base measurement. It is much less difficult 
to keep the temperature errors within the required limit with invar than with 
steel tapes. 

Throughout the year the measurements of the earth’s magnetism were made 


q 
q 
f 
F 
j 


352 Geographical Record. 


at places distributed over most of the States and Territories of this country and at 
numerous places at sea along the Atlantic and Pacific coasts of the Americas and 
in Porto Rico and the Philippines. Five magnetic observatories were maintained 
and important seismological data were also secured. 

Appendix 6 gives the concluding part of Dr. Harris’s Manual of Tides, treat- 
ing of river tides, tidal currents, permanent currents, lake tides, seiches, etc. The 
dependence of permanent ocean currents upon prevailing winds is pointed out. 
Seiches are shown to exist in harbours and other tongues of water as well as in 
lakes, though their character is different in some respects. 

Another appendix describes the Long Wire Drag invented for detecting 
erratic obstructions of small extent in navigable waters. The drag is a wire 
varying in length from 480 to 1,400 feet, supported at intervals and maintained 
at any desired depth below the surface. It is towed by launclies and in the area 
so searched no elevation of the bottom above the depth at which the wire is sus- 
pended can escape detection. 


ANALYSES OF JAMES RIVER WATER.—The investigations of the U. S. Geological 
Survey show that the James River carries past Richmond, Va., every year, 
1,100,000 tons of mineral matter, 380,000 tons being held in suspension as silt and 
the remainder being composed of dissolved matter. The suspended matter in the 
stream is denived almost entirely from soil under cultivation and represents a 
loss of the finest and richest loams of the area. Probably each acre planted to 
crops in the James drainage area loses annuaily from half a ton to a ton of its 
best soil. This results in a rapid decrease in fertility and increased bills for 
fertilizers used to restore it. 


ASSOCIATION OF AMERICAN STATE GeEoLOGISTS.—Economic Geology (Vol. 3, 
No. 4) reports the- organization in Washington on May 13 of an association of 
this name. Twenty of the State geological surveys were represented at the meet- 
ing. H. B. Kiimmel of New Jersey was chosen president, H. F. Bain of Illinois, 
secretary, and J. H. Pratt of North Carolina was appointed to act with them 
forming an executive committee. Messrs. W. B. Clark of Maryland, I. C. White 
of West Virginia, and J. H. Pratt were appointed a committee to investigate the 
distribution of documents by the various surveys. John M. Clarke of Albany 
was appointed to represent the State geologists on the general committee on 
nomenclature, now being organized with Samuel Calvin of Iowa and E. A. Smith 
of Alabama as associates. A resolution was adopted to the effect that, as the 
country is facing serious problems relating to the preservation of our national 
resources and the care of our forests, minerals, soils and water, the Association 
“respectfully suggests that state and federal appropriations for topographic sur- 
veys be increased and that more immediately the federal appropriation be in- 
creased for this work to meet the state appropriations now available.” This was 
done in the belief that a contour-topographic map of the country is necessary to 
the intelligent solution of the above and other important problems. 


TRANSPORTATION BY WATER (1906) IN THE UNITED STATES.—Bulletin 91 of 
the Census Bureau treats this subject, but reserves full details for separate re- 
ports. There has been an increase since 1889 in the number and magnitude of 
the operations on all interior waters except the Mississippi River and its tributaries, 
where the tonnage of steam vessels and number of persons employed have actu- 
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ally decreased. Steam vessels on the Great Lakes and the Pacific Coast have in- 
creased in size. Details of navigation on individual waterways are not given in 
this report. We cannot find, for example, the facts relating to Ohio River navi- 
gation, as the statistics of the river are not separately printed, but are merely in- 
cluded under “Mississippi River and Its Tributaries.” The net tonnage of vessels 
passing through St. Marys Falls (Soo) Canal in 1906 was over three times as 
great as that for the Suez Canal and over seven times as great as that for the 
Kaiser Wilhelm Canal. This is the more remarkable because the Suez and Kiel 
canals are open the entire year, while the St. Marys Falls Canal is open to traffic 
for only about eight months. 


CoMPLEXITY OF THE GLACIAL PERIOD IN NORTHEASTERN NEW ENGLAND.—Under 
this title Mr. Frederick G. Clapp presents (Bull. Geol. Soc. of Amer., Vol. 18, pp. 
505-556) the evidence for several distinctive stages of Pleistocene glaciation in 
New England. There has been until recently a prevailing belief among geol- 
ogists that New England was unlike the other northern divisions in that it was 
subjected to only one ice advance and retreat, which has been correlated with the 
Wisconsin glaciation of the Mississippi Valley. Mr. Clapp’s paper is an account 
of the various observations in northeastern Massachusetts, southeastern New 
Hampshire, and southern Maine, pointing to a succession of ice invasions and 
drifts in that part of New England. The testimony he presents and his own field 
work have convinced him that many of the phenomena observed can be explained 
only by the invasion of New England by at least three ice sheets separated by 
time intervals of long duration. Many difficulties, however, are found in the 


solution of Pleistocene problems in this field and absolute correlations are not yet 
possible. 


EartH MoveMENTs IN CALIFOoRNIA.—A full discussion of the results obtained 
in the investigation by the Coast and Geodetic Survey of the effect of the San 
Francisco earthquake of April, 1906, on the triangulation covering the region near 
the great “fault” on the surface of the earth from Point Arena to Monterey Bay, 
200 miles, is published as appendix 3 to the Report of the Superintendent for 
1907. The conclusions reached may be stated as follows: 

During an earthquake in 1868 or about that time, about 1,000 square miles of 
the earth’s crust in the region immediately north of San Francisco were perma- 
nently displaced to the northward about 5.2 feet and the indications are that this 
whole area moved as a block without distortion or rotation. 

During the earthquake of April 18, 1906, earth movements took place as fol- 
lows: Points on opposite sides of the fault moved in opposite directions—those 
to the east of the fault in a southerly direction and those to the west in a north- 
erly direction. The displacements of all points were approximately parallel to 
the fault. The displacements on both sides of the fault decrease in amount as 
the distance from the fault increases. Points on the western side of the fault 
were displaced on an average about twice as much as corresponding points at 
equal distances on the eastern side. 

The conclusion was reached from both leveling and tide observations in parts 
of San Francisco, both sides of the Golden Gate and Sausalito, north of the 
Golden Gate, that there occurred no change of elevation of sufficient magnitude 
to be detected with certainty. 
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Tue MEeTEOR CRATER OF CANYON D1ABLo, ARIZONA.—Dr. George P. Merril] 
of the U. S. National Museum has been studying the question of the possible 
meteoric origin of the remarkable craterform depression a few miles south of 
the Santa Fé Railroad in Coconino County, Arizona. His report, with fifteen 
plates of photographs, is printed in the Smithsonian Miscellaneous Collections, 
Vol. 4, Part 4. After describing the geology and physiography of the region, the 
appearance of the crater and its floor, the results of borings, the meteoric irons 
found, etc., he considers the evidence for and against the meteoric hypothesis 
which inclines him to the view that the depression is the result of impact by a 
meteoric body. He says it is difficult to conceive of the smashing and meta- 
morphism of the sandstone on any other ground than that of impact. The slightly 
disturbed and unchanged condition of the deeper-lying sandstone seems to prove 
the superficial character of the phenomenon. The failure thus far to find a large 
intact mass within the crater may be explained on the ground that a considerable 
portion of it was volatilized by the intense heat generated at the moment of strik- 
ing the surface and the comparatively small residual has largely succumbed to 
oxidation. The borings thus far do not disprove the presence of a large quantity 
of fragmental meteoric iron, although tending to show that no large mass lies 
buried there. : 


PUBLICATIONS OF THE U. S. GEoLoGICAL SuRVEY,—Bulletin 328 is a discussion 
of the auriferous gravels of the southern and northwestern parts of Seward 
Peninsula, Alaska. Including 1906, the value of the gold production was nearly 
$40,000,000, most of it derived from placers, though a small amount was obtained 
from auriferous quartz veins. A history of the development of the mining in- 
dustry is given by Alfred H. Brooks, a description ofthe geography and geology 
by Arthur J. Collier, an outline of the economic geology by Brooks, and more 
than half the book is an account of the placers by Brooks, Collier, Frank L. Hess 
and Philip S. Smith. Abundant map materia) accompanies the text. The main 
purpose is to meet the present wants of the miner and prospector in this region. 
This classification of the placers is given on p. 142: 


Creek placers: Gravel deposits in the beds and intermediate flood plains of small streams. 

Bench placers: Gravel deposits in ancient stream channels and flood plains which stand from fifty 
to several hundred feet above the present streams. 

Hillside placers: A group of gravel deposits intermediate between the creek and bench placers. 
Their bedrock is slightly above the creek bed, and the surface topography shows no indication of 
benching. 

River-bar placers: Placers on gravel flats in or adjacent to the beds of large streams. 

Gravel-plain placers: Placers found in the gravels of the coastal or other lowland plains. 

Sea-beach placers: Placers reconcentrated from the coastal-plain gravels by the waves along the 
seashore. 

Ancient beach placers: Deposits found on the coastal plain along a line of elevated beaches. 


STATE SCIENTIFIC BUREAU IN MARYLAND.—A State Forestry Bureau, of which 
Professor Clark of the Geological Department of Johns Hopkins University is 
executive officer, has recently been established. Two other bureaus, established 
by the Legislature and maintained at the expense of the State, are carried on in 
connection with the Geological Department of the University. They are the 
Maryland Geological and Economic Survey and the Maryland State Weather 
Service. Professor Clark is the director of both these organizations, which are 
concerned with a study of the geology and physical features of Maryland. The 
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work is conducted under his direction mainly by the instructors and students of 
the department. 


Tue New TRANSCONTINENTAL RAILROAD.—The opening of the Guatemala 
Railroad from the Atlantic to the Pacific Coast occurred in January last. Puerto 
Barrios on the Caribbean is now joined by rail with the port of San José on the 
Pacific, the line being 270 miles long and providing the third transcontinental 
railroad in Latin America, the first being that of Panama and the second that of 
Tehuantepec. More than 200 miles of the road in two sections have been in opera- 
tion for many years. The closing of the gap between the Atlantic and Pacific 
sections, begun in 1904, was a work of great magnitude and was completed at a 
cost of about $4,500,000. Guatemala produces annually about 700,000 bags of 
coffee, grown chiefly on the Pacific slope and heretofore exported from the Pacific 
ports. The crop will probably be sent over the railroad for shipment on the 
Atlantic coast to the United States and Europe. The banana trade will also sup- 
ply large business for the road. 


SHALER FuND ExpeDITION To SouTH AMERICA.—Last spring a large number 
of the alumni of Harvard contributed to the President and Fellows of Harvard 
College the sum of $30,500 to commemorate the long services of the late Prof. 
N. S. Shaler. A sum was set apart for the erection of the memorial tablet. The 
income of the greater part of the fund will be devoted to the support of research 
in the Geological Department and to the publication of results. 

The first work undertaken with the aid of the fund is an expedition to South 
America in charge of J. B. Woodworth, assistant professor of geology in Harvard 
University. He will be accompanied by Mr. Winthrop P. Haynes, assistant in 
geology and Prof. Robert DeC. Ward, professor of meteorology at Harvard. The 
chief purpose is to examine the Permo-Carboniferous comglomerates of Brazil 
with reference to the agencies or agency concerned in their erosion, transportation 
and deposition with special reference to the question of Carboniferous glaciation. 
Professor Ward’s work will relate to climatic conditions and the collection of 
material for the course in South American geography which has been established 
under his charge in the University. When the rainy season opens in Brazil Mr. 
Woodworth will visit the coast of Chile, via Buenos Aires, Neuquen and the 
Lago Nahuel Huapi, across the Andes to the coast at Valdivia, to study the ele- 
vated shore lines betweeen that point and Valparaiso with a special view to 
determining whether this uplift was en masse, as Darwin believed, or by repeti- 
tive faults, such as have been brought to light in North America. 


ASIA. 


RaILroaD Projects IN CHINA.—The Chinese Ministry has published its long 
programme of railroad projects and announces that it will be the policy of the 
Government to carry out the entire scheme as soon as possible. A French trans- 
lation of the programme has been published in La Politique Indo-Chinoise from 
which the following facts are taken: 

Peking will be the centre of four trunk lines extending generally in the direc- 
tion of the cardinal points. From these trunk lines are to extend many branches 
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and from the branches a large number of subsidiary lines which will be feeders 
for the more important roads. The four main lines are these: 


1. The southern line from Peking to Canton now in operation from Peking to 
Hankow and in course of building south of the Yangtse River towards Canton, 
Length about 1,200 miles. 

2. The northern line, now completed to Kalgan, near the southern edge of the 


Mongolian plain, and to be extended across Mongolia, to Urga and on to Kiakhta 
on the Siberian frontier. Length about 900 miles. 


3. The eastern line will utilize the road now in operation from Peking to 
Tientsing, Shanhaikwan and Sinminting (with a branch to Mukden), north to 
Tsitsikar near the Siberian R. R. and then to Aigun on the Amur River, at the 
Siberian frontier. Length, more than 1,000 miles. 


4. The western line, starting from Pingyang on the Peking-Hankow road, 
will touch Taiyuan, the capital of Shansi, then Si-ngan, the capital of Shensi, 
then on to Lan-tschow on the upper Hoang River, pass into Tibet to the north of 
Kuku Nor and cross Chinese Turkestan to Ili or Kuldja, about 2,000 miles from 
Peking. 

The proposed branch roads and their feeders are numerous and extend so far 
west that Peking is by no means the geographical centre; Si-ngan is more nearly 
the central point of the radiation of the vast system. 

The programme embraces a railroad across southern Tibet to unite on the 
south side of the Himalayas with the British lines in India; a network of rail- 
roads in the rich province of Szechuen; western lines running to the frontier of 
Tonkin to unite with the lines the French are constructing in that colony; lines 
joining the north and south trunk road with Port Arthur, Kiao-chau, and Shang- 
hai. The leading towns will all be centres of radiating lines. From Canton, 
for example, one road will lead far to the east to Amoy, another to the northwest 
to Kwei-lin, a large city of Kwang Si province; a third to the Portuguese port 
of Macao, and a fourth to the peninsula just north of Hongkong. 

This is a larger scheme of railroad development than has ever been projected 
by any other nation excepting as the gradual result of evolution. The Chinese 
seem to prefer to build their own railroads, and probably many of the plans now 
formulated may not be realized for a long time. But the Empire is in earnest in 
the demand for railroads as fast as they can be built. 


THe Amur RAILroaAD.—The Russian Duma in April passed a bill for the 
construction of a railroad along the banks of the Amur River. The line will 
branch off from the existing route at a point apparently west of Chita and will 
follow the course of the river in its vast semi-circular sweep until it unites with 
the Ussuri Railroad at Khabarovsk. It will thus fill a wide gap and will give 
access by rail to Vladivostok, through territory that has long been in Russian 
possession. The cost of building and maintaining the road will be very great, 
but the line is regarded by the Russian Government as a necessity. It is believed 
that China will exercise her right to buy the Manchurian lines, one of which now 
gives access to Vladivostok. She is entitled to purchase these roads both from 
Russia and from Japan thirty-one years hence. If China should complete the 
purchase Russia would have no control over means of communication with her 
maritime territory, except by a river, exceedingly difficult to navigate, and frozen 
‘for several months every year. The road will be over 1,300 miles long. Rugged 
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mountains must be crossed and, owing to the liability of the Amur to floods, the 
bridge work will be very heavy. Ultimately the economic results are expected to 
be large, as a great agricultural population may be settled along the eastern part 
of the line. 


AUSTRALIA. 


TerriTORY OF NorTH AusTRALIA.—By vote of the Parliament of the State of 
South Australia on December twentieth last its Territory of North Australia, which 
had been in its possession for forty-four years, was ceded to the Commonwealth 
of Australia. The State has expended about $10,000,000 in establishing govern- 
ment over the Territory and taking the preliminary steps to develop it. The 
cost, however, has been a severe drain upon the treasury, the State has been unable 
to raise funds to extend its north and south railroad across the continent further 
than Oodnadata, only a fourth of the distance to the northern shores of the Ter- 
ritory, and the citizens feel that the other parts of the Commonwealth should 
share the burden. 

It is believed that this transference of the control of the Territory to the 
Federal Government will most favourably affect the interests of that large region 
possessing tropical resources and grazing possibilities capable of great develop- 
ment. The Australian journals express the belief that some day the Territory 
will become the sixth State in the Commonwealth. One of the first results, it is 
thought, will be the building of the proposed transcontinental lines. The Com- 
monwealth is expected to complete the north and south road connecting Adelaide 
with Port Darwin; and leading men of South Australia say that as the Northern 
Territory is no longer a drain upon the treasury of that State, she will be able 
to build the proposed line from Adelaide to Kalgoorlie, the central point of the 
West Australian gold fields. The east and west transcontinental line will thus 
be completed, as Kalgoorlie is already connected by rail with Perth and Fre- 
mantle on the west coast. 


POLAR 


AN EXPEDITION TO SPITZBERGEN.—It is expected that Professor Gerard de 
Geer, Rector of the University of Stockholm, will lead a scientific expedition to 
Spitzbergen this summer, for geological and geographical research at the cost of 
the Swedish Government. 


EDUCATION. 


PRoFEssoR PENCK WILL LecrurE AT CoLumBIA.—Dr. Albrecht F. C. Penck, 
Professor of Geography at Berlin, has been appointed by the Prussian Ministry 
of Education to serve as Kaiser Wilhelm Professor for 1908-9 in this country and 
has been assigned to a seat in the Columbia University faculties of Pure and 
Political Science. He will give courses in historical and physical geography. 


EXERCISES IN PuysicAL GEoGRAPHY.—The Official Register of Harvard Uni- 
versity (April 15, 1908) says that much time was given in the spring and summer 
of last year to the preparation of a series of practical exercises in Physical Geog- 
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raphy for use in schools. There has been increasing need of guch exercises for 
a number of years past, in order to give a more disciplinary quality to the study, 
A serious difficulty was encountered in the preparation of the ideal diagrams of 
typical land forms, on which a number of the exercises are based. No profes- 
sional artist could be found who combined a sufficient knowledge of the subject 
with a trained delicacy of handiwork, and Professor Davis had to prepare all the 
drawings himself. 

SouTH AMERICAN GEOGRAPHY AT HARVARD.—A course on the geograpliy of 
South America was introduced in Harvard University during the past school 
year. It was in charge of Professor Robert DeC. Ward. The course presents 
a general view of the physiography, commercial geography, and climatology of 
South America (including Central America and the West Indies) as a whole, 
and of the political divisions separately. No text-book is used, but reference is 
made to the standard books on South America, as well as to articles and reports. 
Special attention is paid to climatology and to the control of the climates over 
habitability, occupations, travel, transportation, etc. 


VARIOUS. 


THE BurEAU OF STATISTICS OF THE DEPARTMENT OF COMMERCE AND LABOR, 
Washington, has issued the “Statistical Abstract of the United States” for 1907. 
A considerable number of new tables have been added. ‘They relate to various 
industries and broaden the scope of the information supplied by this annual con- 
cerning important industries of the country. 


Mr. HerBerRT L. BRIDGMAN represented the United States at the International 
Polar Congress which convened at Brussels on May 29. 


AT THE MEETING of the Royal Geographical Society in May Major Leonard 
Darwin, son of Charles Darwin, and long active in the work of the Society, was 
elected its president for the ensuing year. 


ProFEssoR EpwarD L. STEVENSON, of Rutgers College, will give a course on 
the Geography of the Fifteenth and Sixteenth Centuries at Johns Hopkins Uni- 
versity. 


THE CLASSIFIED CATALOGUE of the Carnegie Library of Pittsburgh (1902-1906), 
Part 4, contains 16 pages of lists of general books on geography and travel, at- 
Jases and maps. Many similar works relating to parts of the world are classified 
under countries. Short explanatory notes are appended to many entries. 


Tue IMPERIAL RussIAN GEOGRAPHICAL SociETy has publised a volume of 297 
' pages devoted to the methods suggested and practiced for the exploration of lakes 
by the members of the Permanent Commission for the Exploration of Russian 
Lakes, attached to the Department of Physical Geography in that Society. 


Proressor A. LAWRENCE RotcH, founder and director of the Blue Hill Meteo- 
rological Observatory, has been elected an honorary member of the Royal 
Meteorological Society of London. 
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Tue Boston Society oF NATURAL History has voted the Walker Grand 
Honorary Prize of $1,000 to Dr. Grove Karl Gilbert of the U. S. Geological 
Survey. This award is made.once in five years under the terms of the will of 
the late William Johnson Walker, “for such scientific investigation or discovery 
in natural history as the council may think deserving thereof; provided such 
investigation or discovery shall have first been made known and published in the 
United States of America.” 


Tue U. S. LAKE Survey has just issued Bulletin 18 describing the constantly 
changing conditions of lake navigation which cannot adequately be shown on the 
charts. It will be current during the two years, 1908-1909, and supplements will 
be issued monthly, during the navigation seasons, to give sailors notice of any 
changes affecting the published matter of the Bulletin. 


Tue BLAcK-BuLB THERMOMETER in Vacuo.—For comparative measurements, 
of a crude sort, of the intensity of solar radiation the black-bulb thermometer 
in vacuo has been a good deal used, although the instrument itself is far from 
satisfactory and its readings do not really give results which are of any great 
importance. This “solar maximum thermometer,” as it is also called, has been 
designated the béte noire of meteorologists. In a recent number of Symons’s 
Meteorological Magazine (Feb., 1908), Dr. W. N. Shaw, of the British Meteoro- 
logical Office, suggests that instead of the black-bulb thermometer in vacuo a 
thermometer with its bulb blackened, but not sheltered by a vacuum jacket, be 
used. Observations of this instrument, Dr. Shaw suggests, would be of consider- 
able climatic value because the conditions of exposure would be similar to those 
of natural objects. Thus, “a pedestrian in a frock coat and a silk hat is a walking 
example of a black bulb not im vacuo, just as the same gentleman in the shade, 
with his coat off, is the personification of the wet bulb.” It is a well-known fact 
that the black-bulb thermometer in vacuo really furnishes no data which are of 
any general application, while the desire to devise some way of measuring and 
of indicating the temperature that human beings actually feel is widespread. 
These so-called “subjective,” or “sensible” temperatures are not recorded by the 
wet-bulb, nor by the dry-bulb thermometer. The black-bulb thermometer without 
the vacuum would give one element in the complex combination of causes which 
work together to produce the temperature which we actually feel. R. DEC. W. 


METEOROLOGICAL OBSERVATIONS AT TRISTAN DA CUNHA.—Symons’s Meteoro- 
logical Magazine (February, 1908) reports the establishment of a second-order 
meteorological station on the island of Tristan da Cunha, in lat. 37° S, in mid- 
Atlantic. This step is due to the South African Philosophical Society. . The 
observer is the Rev. Mr. Barrow. R. DEC. W. 


UNDERGROUND DweL.incs iN HoT WEATHER.—In a recent account of a journey 
through Luristan, Arabistan and Fars (Petermann’s Mittheilungen, II-IV, 1907), 
Ernst Herzfeld describes the underground dwellings at Dizful. The modern 
town lies on a high accumulation of rubbish, which, as well as the rock beneath, 
is honeycombed with passages and cellars. There are, as a rule, three tiers of 
dwellings, arranged one above the other. When the weather becomes hotter, the 
natives retreat farther and farther underground, into the cellars. R. DEC. W. 


Ir 
a 

f 
f 
; 


Geographical Record. 


OBITUARY. 


ALBERT DE LAPPARENT.—This distinguished French geologist died in Paris on 
May 5. Born at Bourges in 1839, the son of an engineer, he was appointed 
assistant keeper of the Ecole des Mines in 1864. Eleven years later he became 
professor of geology and mineralogy at the Institut Catholique, Paris. In 1897, he 
was elected to the Académie des Sciences and last year succeeded Berthelot as 
Permanent Secretary of that body. The distinguished position he occupied for 
many years was due not so much to his contributions to original research as to 
his talent for the philosophical discussion of all investigations regarding the 
history of the earth. It was de Lapparent’s genius for luminous presentation of 
all sides of geological science that won the high position which his “Traité de 
Géologie” has held ever since it first appeared in 1881. This indispensable book 
of reference, first issued in a single volume, had been expanded to three volumes 
with over 2,000 pages when the fifth edition was printed two years ago. It will 
remain its author’s best monument and will be regarded hereafter as an ample 
exposition of the condition of the science at the beginning of the twentieth cen- 
tury. Among his other works were “Cours de Minéralogie” (1884), “La Forma- 
tion des Combustibles minéraux”- (1886), and “Le Siécle du Fer” (1890), which 
was the most popular of his books. He was an excellent public speaker, a man 
of many friends and sincerely devoted to the Roman Catholic faith. 


We regret to record the death on the 7th of April of Mr. Ernest Delibes, 
the revered President of the Société de Géographie et d’Etudes Coloniales de 
Marseille. 


NEW MAPS. 


AFRICA, 


Ecypt.—Scale, 1:50,000, or 0.7 statute mile to an inch. Sheets II-I, N. W.; 
IX-I and IX-II, S$. W. Survey Department, Cairo, Egypt, 1908. (Price, 50 
mills.) 


GERMAN East Arrica.—Kartenskizze der Hochlander westlich der Ostafri- 
kanischen Bruchstufe. Scale, 1:1,500,000, or 23.67 statute miles to an inch. Be- 
tween 2° and 4° 30’ S. Lat. and 34° and 36° 30’ E. Long. Zeitsch. of the Berlin 
Geographical Society, No. 4, 1908. 

Illustrates a preliminary report by Fritz Jaeger on his explorations in the 
region of interior drainage in German East Africa. The map shows the salt 
lakes, extinct craters, and the great East African fault from Lake Natron in the 
north to Mount Hanang in the south. 


GerMAN East Arrica.—Die grossen Panganifalle. Scale, 1:30,300, or 0.47 
statute mile to an inch. Mitt..a. d. Deutsch. Schutzgeb., Vol. 21, No. 2, Berlin 
1908. 

A detailed sketch map, based on Selke’s surveys in 1907, of the lower Pangani 
in North-Eastern German East Africa. 
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GERMAN SouTH-WesT Arrica.—Karte des Gebietes zwischen den Kuisib- und 
Swakop- Fliissen, Deutsch Siid-West Afrika. Scale, 1:800,000, or 12.6 statute 
miles to an inch. 21° 30’-24° S. and 14°-17° E. Von G. D. Stollreither. Sup- 
plement to the Jahrbuch d. Konig]. Preuss. Geolog. Landesanstalt u. Bergakad., 
1904. Berlin, 1907. 

Illustrates a paper by F. W. Voit on the “Geology of the Copper Ore Terri- 
tory in German South-West Africa.” The formations are shown in colours. 


Gotp Coast.—Gold Coast. Scale, 1:125,000, or 1.9 statute miles to an inch. 
Sheets, 72, K II, 72 Q 1, 73 M II, 73 N 1, 73 GI. and 73 G III. Published 
under the direction of Major F. G. Guggisberg, Director of Surveys, Gold Coast. 
W. and A. K. Johnston, Limited, London, 1908. (Price, 2 s. a sheet.) 

A good feature of this excellent map is the ease with which the reader may 
distinguish between roads, river courses, etc., that have been scientifically sur- 
veyed, covered with reconnaissance survey, or still unsurveyed. 


Mapacascar.—Madagascar. Essais de Cartes géologiques. Three maps on 
one sheet. (1) Environs de Diégo-Suarez. Scale, 1:200,000, or 3.1 statute miles 
to an inch. (2) Le Nord de Madagascar. Scale, 1:500,000, or 7.8 statute miles 
to an inch. (3) Madagascar. Scale, 1:5,000,000, or 78.9 statute miles to an 
inch. By Paul Lemoine. Illustrating his monograph, “Etudes Géologiques dans 
le Nord de Madagascar.” Librairie Scientifique, A. Hermann, Paris, 1906. 

Sixteen tints are used to show the distribution of geological formations. Map 
1 shows the results of Dr. Lemoine’s geological field studies in the extreme north- 
ern peninsula of the island. Map 2 records the results of his geological investiga- 
tions in the northern part of Madagascar in 1902-1903. Map 3 is a generalized 
representation of his own geological results in northern Madagascar and of those 
of other observers in the remainder of the island. 


SAHARA.—Adr’ar’ des Ifor’ass. Scale, 1:750,000, or 11.84 statute miles to an 
inch. By Lieut. Cortier. La Géographie, Vol. XVII, No. 4, Paris, 1908. 

Between 18° and 21° N. Lat. and 2° W. and 1° E. Long. from Paris. The 
map is one of the excellent surveys of the Arnaud-Cortier Mission, based upon 
astronomical positions, fixed by this Mission in 1907 and by Mr. Villatte in 1904, 
and supplemented by the itineraries of Laperrine, Gautier, and others. Relief 
features are given in brown, wadys and dry water-courses in blue, and many 
other facts are presented for the mapping of this region. 


Toco.—Karte von Togo. Sheet Bz. Bassari. Scale, 1:200,000, or 3.1 statute 
miles to an inch. By P. Sprigade. Mitt. a. d. Deutsch. Schutzg., Vol. 21, No. 
2, 1908, Berlin. 

An article by Mr. Sprigade accompanying the sheet (“Die Kartographie 
Togos”) announces the completion of the maps of Togo in 1:200,00c0 and 
1:500,000. The writer says they are based upon the work of 54 surveyors who 
traversed 891 routes and constructed 925 survey sheets and 60 complete maps and 
sketches. He adds that the progress of development will require a map of Togo 
in 1:100,000, about 40 sheets, and that this undertaking can begin when the 
triangulation of the Protectorate is carried out. 
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New Maps. 


AMERICA. 


U. S. HyproGrAPHic OFFICE CHARTS. 
Pilot Chart of the North Pacific Ocean, June, 1908. 
Pilot Chart of the North Atlantic Ocean, June, 1908. 


CaNADA.—Map of the Dominion of Canada. Showing the establishments of 
the Hudson’s Bay Company. Scale, 1:6,336,000, or 100 statute miles to an inch. 
Commissioners Hudson’s Bay Company, Winnipeg, 1908. 

A revision of the map showing all the Hudson’s Bay Company posts in red. 


ARGENTINA.—Republica Argentina. Superficie, Poblacién, Ferrocarriles, Culti- 
vos y Ganados. Supplement to “Estadistica Agricola 1907.” Ministry of Agri- 
culture, Buenos Aires, 1908. . 

Railroads in red. The statistics relating to each province and territory are 
printed in the space it occupies on the map. 


Brazit.—Planta do Rio do Peixe. Scale, 1:50,000, or 0.7 statute mile to an 
inch. Seven sheets. Commissao Geographica e Geologica do Estado de S. Paulo, 
Sao Paulo, 1907. 

These excellent map sheets follow those issued by the Geographical Commis- 
sion of the Rio Tieté. They show all details of the river and its islands with 
many cross-sections giving the forms of the river bed. The map accompanies a 
well-illustrated report by the Commission on the exploration of the river. 


Cu1LE—Nuevo Mapa de Chile. Scale, approximately, 32 statute miles to the 
inch. 6 sheets. Por Nicanor Bolofa. Carlos Tornero, Santiago, 1904. 

This map will be very useful. Much of the material collected by the Comision 
de Limites has been used. It shows the distribution of gold, silver, and copper, 
the railroads, and gives much other information. The delineation of the Andean 
"region is crude and none of the determinations of heights are given. 


Latin AMeERICA.—Transportation Routes between the United States and other 
American Countries; and Railroads in Operation in Latin America. Prepared 
by the International Bureau of American Republics, Bull. Intern. Bur. Amer. 
Reps., Vol. 26, No. 5, Washington, 1908. 

A coloured map showing railroads in red and sea-routes in black. There is 
no scale, an anomalous condition for a transportation map. The sea-routes are 
differentiated by symbols of which there is no explanation. The ocean steamship 
line up the Amazon to Iquitos is not shown. The map incorrectly indicates a 
railroad around the falls in the Madeira River. The railroad from Puno to La 
Paz, completed to the south shore of Lake Titicaca, is not shown. 


Paracuay.—Mapa de la Republica del Paraguay. Second Edition. Scale, 
11,200,000, or 18.53 statute miles to an inch. By M. Alonso Criado. Inset of 
Asuncion and suburbs and one of the Rio de la Plata with river and railway 
routes to Paraguay. Talleres Graficos de A. Barreiro y Ramos, Montevideo, 1907- 

This map is especially welcome on account of our large dependence hitherto 
on maps of Paraguay of very small scale. The reverse and cover of the sheet 
are filled with information about the republic. 
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Peru.—The following maps appear in the Boletin del Cuerpo de Ingenieros 
de Minas del Pert, No. 56, published by the Ministry of Public Works, Lima, 
1907 : 

Plano Catastral del Valle de Ica. Scale, 1:25,000, or 0.39 statute mile to an 
inch. By A. Jochamovitz and J. F. Remy. 

Plano del Reconocimiento de la Cuenca del Rio Pisco en sus Relaciones con 
Los Terrenos Irrigables del Valle de Ica. Scale, 1:100,000, or 1.5 statute miles 
to an inch. By C. W. Sutton. Contours of elevation with 50 meters interval.. 

Plano Topografico del Valle de Ica. Scale, 1:50,000, or 0.7 statute miles to 
an inch. Contours of elevation with ten meters interval. 

Estudio del Reservorio de Letrayo en el Rio Pisco. Scale, 1:2,500, or 281 
feet to an inch. 

These are map supplements to C. W. Sutton’s paper discussing “The Problem 
of the Irrigation of the Ica Valley” on the coastal plain between the Cordilleras 
and the Pacific, over 200 miles south of Lima. Attention has often been called 
in the Bulletin to this series of publications which, while dealing chiefly with 
water questions in Peru, are continually making contributions of much importance 
to our knowledge of the physical geography and geology of that country. 


SourH America.—Carte de lAmérique du Sud Ecclésiastique. Scale, 
1:9,000,000, or 142.4 statute miles to an inch. Supplement to Les Missions 
Catholiques, No. 2032, Lyons, 1908. 

While the purpose of the map is chiefly to give information concerning the 
Catholic Church in South America, it is an excellent specimen of cartography 
and contains the latest details of the physical, political, and cultural geography 
of the continent. Railroads in operation, construction, or projected, the latest 
state boundaries, altitudes in meters, and a large nomenclature are introduced 
with precision. The boundaries of the vicariates, prefectures and other ecclesi- 
astical information are shown in red. The number of Catholic missions in South 
America is only twenty in all; Brazil has twenty-four dioceses. The names of 
the Catholic orders or societies established at the vicariates and prefectures are 
given. 


SPANISH GUINEA.—Mapa de la Guinea Continental Espafiola. Scale, 
11,000,000, or 15.78 statute miles to an inch. Boletin of the Madrid Royal 
Geographical Society, Vol. 5, Nos. 3, 4, and 5, Madrid, 1908. 

A coloured map showing the rectification of the boundary line between conti- 
nental Spanish Guinea and the Cameroons according to the surveys of the Spanish 
Commission in 1906-1907; also, a good map of the colony. 


ASIA. 


Asta Mrinor.—Karte von Kleinasien. Scale, 1:400,000, or 6.3 statute miles to 
an inch. In 24 sheets. By Dr. Richard Kiepert. Sheet A IV, Sinob. Dietrich 
Reimer (Ernst Vohsen), Berlin, 1907. 

A revision of the Sinob sheet, new material having made it desirable to 
redraw the eastern part of it: As remarked in the Bulletin for February, this 
notable map of Asia Minor is now completed. 
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CENTRAL AstA.—Kartenskizze der Umgebung des Khan-Tengri-Massives im 
zentralen Tién-schan nach den Forschungen der Expeditionen Sapédschnikow- 
Friederichsen (1902) und Gottfr. Merzbacher (1902/03). Scale, 1:2,000,000, or 
31.56 statute miles to an inch. 41°-43° N.; 77° 40’-82° E. Supplement to 
Zeitschrift fiir Gletscherkunde, Vol. 2, No. 4. Berlin, 1908. 

Illustrates a paper “Die heutige Vergletscherung des Khan-Tengri-Massives 
und die Spuren einer diluvialen Eiszeit im Tiénschan” by Dr. Friederichsen. It 
shows the distribution of glaciers and the routes of explorers. 


DutcH East Inpres.—Schetskaart der Oostpunt van Flores (Handingbaai- 
Larantoeka). Scale, 1:200,000, or 3.1 statute miles to an inch. By A. J. L. 
Couvreur. Tijdschrift of the Royal Dutch Geographical Society, No. 3, 1908, 
Leyden. 

Supplements an article by Mr. Couvreur on his journey (April 23-28, 1907) 
in the most eastern part of Flores. It shows the trend of the coasts, heights of 
the mountains, distribution of settlements, etc. 


Dutcu East Inpies.—Schetskaart van het Terrein in Zuid Nieuw-Guinea. 
Scale, 1:500,000, or 7.8 statute miles to an inch. Tijdschrift of the Royal Dutch 
Geographical Society, No. 3, 1908, Leyden. 

A black-and-white sketch map illustrating the work done by an official Dutch 
exploring party in August-December, 1907, described in this number of Tijd- 
schrift. The region is in the southeastern part of Dutch New Guinea east of 
Frederik Hendrik Island. One of the sheets containing new material for the 
mapping of this part of Dutch New Guinea. 


MonGoLIA AND KAM.—Five Maps Illustrating Vol. II of “Mongolia and Kam. 
Results of the Expedition of the Imperial Russian Geographical Society accom- 
plished in 1899-1901 under the leadership of P. K. Kozlov.” (In Russian.) 
Scale, 1:840,000, or 13.2 statute miles to an inch. Surveys made by A. N. Kaz- 
nakov, St. Petersburg, 1907. 

Sheet 1: The Mongolian Altai, surveyed July-August, 1899; sheet 2: The 
Mongolian Altai (eastern part), surveyed Sept.-Nov., 1899; sheet 2: The Mon- 
golian Altai (western part), surveyed Sept.-Nov., 1899; sheet 3: Central Gobi, 
surveyed Dec., 1899-Jan., 1900; sheet 4: Route of Kaznakovy from Lun-tok-ndo 
to Derge-gonchen and up the Dza-chu. 

The sheets are without degree nets. Routes shown in red, swamps and lakes 
in blue, hill features in brown and sand wastes in pink. 


Russia iN Asta.—(1) Map of the Opening of Siberian Rivers; (2) Map of 
the Freezing of Siberian Rivers. Bull. of the Imperial Academy of Sciences, No. 
7, St. Petersburg, 1908. (In Russian.) 

Along dotted lines across Russian Asia on map 1 the simultaneous breaking 
up of the river ice occurs. The same symbol on map 2 shows simultaneous freez- 
ing of the rivers; unbroken lines on both maps are isotherms of o° Centigrade; 
a line on both maps shows the southern limit of perpetual ice, which extends 
to the north of the New Siberia Islands. 
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EUROPE. 


Caucasta.—Map of the Glaciers and Vegetation of Digoria. Scale, 1:210,000, 
or 3.3 statute miles to an inch. By V. V. Markovitch. (In Russian.) Izviestia 
of the Imperial Russian Geographical Society, Vol. XLI, No. 5, St. Petersburg, 
1906. 

The map is based upon the five-verst map of the Caucasus. It illustrates an 
article on “The Glaciers of Digoria.” The distribution of glaciers, deciduous 
and mixed forests, mountain and plateau meadows, etc., are shown in colours. 


FraNnce.—Carte des Gisements de Coquilles Comestibles de la Céte Nord du 
Finistére. Scale, 1:46,000, or 0.72 statute mile to an inch. By Prof. L. Joubin. 
Bull. de l'Institut Océanographique, No. 115, Monaco, 1908. 


France.—Carte des Gisements de Coquilles Comestibles de la Céte du Morbi- 
han comprise entre La Vilaine et la Riviére d’Auray. Scale, 1:46,000, or 0.72 
statute mile to an inch. By Prof. L. Joubin. Bull. de L’Institut Océanograph- 
ique, No. 116, Monaco, 1908. 

These bulletins are the eighth and ninth of the series on the distribution of 
shellfish on parts of the coasts of France. They are published at the expense of 
the Prince of Monaco. The maps now published include all the Atlantic coast 
from Lorient to the Gironde and the north coast of Finistére. 


GerMANY.—Hohenschichten-Karte v. Bayern. Sheets 7, 8, and 9. Scale, 
1:250,000, or 3.95 statute miles to an inch. Kgl. Topographisches Bureau, 
Munich, 1906. 

This fine map of Bavaria is especially noteworthy as illustrating the latest 
advance in cartography. It was the first official large scale map using a combi- 
nation of shading and colour (the Vienna scheme of colouring), by which the 
relief of the land is visibly presented in its actual form. An approximation of 
this work may be seen in Mr. F. E. Matthes’s recent revision of the Grand 
Cafion sheets of the Geological Survey and his large ‘scale sheet of the Yosemite 
Valley. On the Bavarian map sheets, two tints of green show the lower lands; 
six tints of brown, the lands from 400 to 2,000 meters, and two of red, the highest 
regions. By the use of these tints, combined with shading and contours, the third 
dimension, that of depth or height, is presented to the eye with as much pre- 
cision as in the case of the other two dimensions. 


Huncary.—Changes in the Bed of the Tisza River. (In Hungarian.) Scale, 
1:200,000, or 3.1 statute miles to an inch. Bull. of the Hungarian Geographical 
Society, Vol. 35, No. 10, Budapest, 1907. 

A black-and-white map illustrating an article by Dr. J. von Cholnoky and 
showing the numerous “ox-bows” which, as along the lower Mississippi, are a 
conspicuous phenomenon on both sides of the Tisza River. 


SWEDEN.—Karta éfver Torne-Och Vassijaure-Issjéarne. Scale, 1:200,000, or 
3.1 statute miles to an inch. Ymer, No. 1, 1908, Stockholm. 

A well-made map by Otto Sjégren illustrating his article on Torne Trask, its 
shore line, and the glacial lakes in its neighbourhood. The area mapped is in 
the northwest corner of Swedish Lapland. 
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ATLASES. 


ATLAS DE GEOGRAPHIE MoperNe.—Par F. Schrader, F. Prudent et E. An- 
thoine. Contenant 64 cartes doubles imprimées en couleurs. Accompagnées au 
verso d’un texte géographique, statistique, et ethnographique avec 600 cartes de 
détail et d’un index alphabétique d’environ 50,000 noms. New Edition. Hach- 
ette & Co., Paris, 1908. (Price, 25 fr.) 

Few cartographic works are so well adapted as the new edition of this well- 
known atlas to serve the general public. With each of the 64 double-page 
coloured map sheets are two or more pages of text describing the region mapped 
in all its geographical phases. These notices are written by 19 geographers of 
France, many of whom have international reputation. The 600 small black-and- 
white maps and diagrams illustrate the geographical, statistical, and ethno- 
graphical text supplied by these collaborators. The small maps include a large 
number of city plans and also illustrate land forms, sea depths, climate, com- 
munications, historical geography, etc. The coloured maps are excellent speci- 
mens of compilation and mechanical production. They are especially noteworthy 
for clearness which makes them easy to read. A few maps, as, for example, the 
polar charts, are not up to date. The projection used for each sheet is mentioned 
and the chapter by D. Aitoff, describing briefly thirty-five projections, is one of 
the best that have been written for the general reader. 


BOOK NOTICES. 


Deutsche Wasserstrassen und Eisenbahnen in ihrer Bedeutung 
fir den Verkehr. Von Dr. Thomas Lenschau. vii and 200 pp., 
6 diagrams and1 Map. Gebauer-Schwetschke, Halle a. S. 1907. (Price, M. 3.) 


A concise and admirable account of the development of German waterways 
and railroads, including 15 statistical tables giving the most significant and 
instructive facts relating to these routes. Valuable for the great array of facts 
collated, the deductions drawn from them and as a study of the methodical 
unfolding of a large and complicated economic subject relating to Germany. 


Expedition nach Central- und Siidamerika. Von Dr. Paul Preuss. 
xii and 452 pp., 20 Plates, 1 Plan, and 78 Illustrations in the Text. Verlag des 
Kolonial-Wirtschaftlichen Komitees, Berlin, tg01. (Price, M. 20.) 

One of the fine books growing out of the tropical studies promoted by the 
Kolonial<Wirtschaftliches Komitee in the expectation that the information 
collected will help in the development of German colonial industries. Dr. 
Preuss was the director of the experimental garden at Victoria, Kamerun. The 
Committee sent him to South and Central America and the West Indies, where 
he made a careful study of plantation systems. The experience and knowledge 
he gained are set forth in this handsome volume, which is widely distributed in 
the German colonies and is helping there to improve methods of agriculture. 
The book is somewhat technical, but supplies much valuable information, not 
only on tropical agriculture, but also on the subject of botanical distribution in 
the countries visited and the general relations of the flora. The numerous illus- 
trations from photographs and drawings are of an instructive character. 
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American Birds Studied and Photographed from Life. By William 
Lovell Finley. xvi and 256 pp., 127 Photographs, and Index. Charles 
Scribner’s Sons, New York, 1907. (Price, $1.50.) 


The picture shown there is one of the numerous photographs of birds that 
enhance the value of this nature book. Perhaps most readers have seen humming- 
birds only when poised in mid-air or appearing and disappearing like a flash. But 
in this book we have photographs of the humming-bird’s nest and eggs, the nest- 
lings in all stages of their early experiences and the mother bird feeding her 
young. Both pictures and letterpress are a revelation of this sprite among birds. 


HUMMING-BIRD ON THE EDGE OF HER NEST. 


This is an unusual book worthy the attention of all lovers of nature. It 
does not include all the different bird families, but presents a series of 21 
representative birds from the hummer to the eagle. Great pains were evidently 
taken accurately to report the habits and doings of birds both with pen and 
camera. It is easy to see that the material for this book was obtainable only 
at the expense of very careful study and long and patient waiting. 


Henry Hudson. His Times and Voyages. By Edgar Mayhew 
Bacon. xii and 277 pp., 22 Illustrations, 3 Maps, and Index. G. P. Put- 
nam’s Sons, New York, 1907. 

This monograph appears in the “American Men of Energy” series. The 
admittance of Hudson to this group depends upon the elasticity of the phrase 
forming the title. Probably his American explorations made him sufficiently an 
American for the purposes of this work. It is not to be expected that much 
new light can be thrown at this day upon Hudson and his explorations, but 
the author gives a very readable account of the man and his achievements and 
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emphasizes the environment that had so much to do in shaping Hudson’s results. 
His ascent of the Hudson River is especially detailed and commented upon. As 
Hudson was not a Hollander by birth, residence, language or sympathy, the 
author thinks it quite inappropriate to give a Dutch form to his name. 


Scouting and Reconnaissance in Savage Countries. By Captain 
C. H. Stigand. ix and 143 pp., Diagrams, 3 Charts, and Index. Hugh 
Rees, Ltd., London, 1907. (Price, 5s.) i 

A book fitted for the pocket and intended to help travellers in barbarous 
countries to get their approximate bearings by observations of the sun, moon, 
stars, or wind; to tell the time by the sun, moon, or stars; to fill their field books 
with helpful notes, and to become good trackers; or, in other words, to read and 
interpret correctly signs or marks left by man or animal; also, general hints as 
to clothing and equipment, methods of studying tribal customs and differences 
and of reconnoitering hostile villages and how to use the three star maps that 
accompany the book. The little work has much interest and helpfulness, not only 
for the scout and the traveller in a desert or tropical wilderness, but also for all 
who may wish to study woodcraft and the art of observation. 


Southern France, including Corsica. Handbook for Travellers. 
By Karl Baedeker. Fifth Edition. xxviii and 578 pp., 30 Maps, 49 Plans, 
and Index. Karl Baedeker, Leipzig, and Paul Ollendorff, Paris, 1907. 
(Price, M. 9.) 


This handbook deals with the entire southern part of France south of the 
Loire. As usual, the numerous plans of the cities are excellent, and Corsica, with 


its mountainous topography sharply defined, is mapped on a much larger scale 
than on most maps which are accessible to the general public. 


Dreissig Jahre in der Siidsee: Land und Leute, Sitten und Ge. 
-brauche im Bismarckarchipel und auf den deutschen Salamoin- 
seln, von R. Parkinson. Herausgegeben von Dr. B. Ankermann, 
Direktorial-Assistent am Kéniglichen Museum fir Vélkerkunde 
zu Berlin. Stuttgart, Verlag von Strecker und Schréder, 1907. Pp. xxii, 876, 

4 maps, 56 plates and 141 text illustrations. 


This is undoubtedly the most scrupulously honest work that has ever been 
written about the islands of the Pacific. It is a little unusual to find the author 
making a note “the reason for this I have not yet been able to find out,” or “I 
really do not know why this is so.” But when such notes are used without the 
slightest hesitation there results a profound conviction of the absolute honesty of 
purpose of the observer and in almost equal measure, of the rigid accuracy of all 
his observations. To this sternly simple method of telling what he has seen he 
joins yet one more great blessing, in that any theorizing upon which he may en- 
gage is sedulously distinguished from the observations of fact upon which such 
speculation is based. 

“For this reason it is particularly distressing that the author has been most 
shabbily treated in the matter of the four maps. Not often do we have the chance 
to fall foul of German cartography, but here we have an opportunity which we 
should much prefer to have foregone. These maps are mere sketches, wholly 
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Jacking in proportion in the subordinating of details. The letter engraver has 
taken countless liberties with his text after the wont of such artist labourers. In 
his text our author points out errors on the ordinary charts and these very errors 
are perpetuated in the maps designed to illustrate that correcting texts He has 
been at great pains to describe the relative positions of new features of coast 
which he was first to visit, and not one of those valuable contributions appears 
upon these maps. While the book was going through the press Mr. Parkinson 
was obliged to be in the Gazelle Peninsula; probably, therefore, did not see the 
maps until he received his completed volume. The responsibility for such a 
botch must rest somewhere between the publisher and the Berlin editor. We grow 
into the knowledge of the truth and accuracy of Parkinson so completely in this 
monumental work that we declare him with perfect confidence not guilty of those 
maps. 

In this record of observation, and Mr. Parkinson is by far the longest observer 
of the New Britannia Archipelago, our author follows the convenient method of 
splitting up the inquiry by the commonly accepted geographical divisions of main 
islands and of grouped islets. In each chapter of this subdivision he sketches 
with a graphic pen the physical features of the land itself and then upon the 
terrain thus made familiar to the reader he introduces the people who dwell 
therein. This spirited review occupies fully two-thirds of the volume, the re- 
mainder is quite as worthily filled with summation chapters upon masks and con- 
fraternities, traditional lore, the economics of savage life upon a remarkable low 
scale, the history of the discovery of the islands. Included therewith is a very 
valuable chapter on the languages of the region, written by Father Bley and 
Father Rascher, missionaries in that field. 

In the matter of the masks and confraternities, and particularly of the masks 
and other carved figures, the speculations which our author feels that he may be 
allowed to enter upon come like a breeze of the good sound wind of common 
sense upon the fog which some recent students of museum material have man- 
aged to raise about a subject, which it is really impossible to discuss intelligently 
without an accurate knowledge of what the island mask-makers and mask-bearers 
understand by these emblems. By the simple procedure of buying a mask upon 
the spot of its use and then insisting that the vendors tell him what it means in 
general and then what each detail signifies, Mr. Parkinson has undone the stitch- 
ing of many reams of speculative philosophizing on the subject. 

Note should not be omitted that, although no mention of the fact is included 
in the title, this work contains about the sum of all available information con- 
cerning those remote Polynesian islands lying in Melanesia and _ respectively 
known as Nuguria, Tauu, Nukumanu and Ongtong Java (Liueniua). We may © 
not accept the theory of their settlement by pure Polynesians in a reverse eddy of 
the general sweep of Polynesian streaming, but we must give reSpectful considera- 
tion to the arguments which the author adduces so ably. And this is all the 
more due to him, for it may well chance that this is the last word we shall ever 
have from a people fading away with lamentable rapidity. How close to the end 
they have come is sadly brought home to us by the startling fact that Mr. Park- 
inson was able to assemble within the edges of one photographic plate seventeen 
persons, described as the yet living population of the island Tauu. 

A worthy book, one that any South Sea student might well be proud to have 
written. W. C. 
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Earthquakes. An Introduction to Seismic Geology. By William 
Herbert Hobbs. xxi and 336 pp., Photographs, Sketch Maps, and Dia. 
grams, Appendix, and Index. D. Appleton & Co., New York, 1907. (Price, $2.) 
The book presents in a readable manner a subject of unusual interest. Prof. 
Hobbs discusses the theories and causes of earthquakes, reviews the regions where 
shocks are most frequent and depicts the nature of the movements and their effects 
upon topography and drainage lines. He also describes a number of great earth- 
quakes, especially those occurring in the United States. While Prof. Hobbs’s 
book is a clearly written and intelligent treatment of the subject, he seems to have 
impaired its value by adopting views that have not passed the stage of theory 
and are not generally approved by geologists. He especially lays more emphasis 
upon the influence in producing earthquakes of what he calls “earth lineaments” 
or old fault lines than many geologists are willing to concede. On the whole, 
however, there is much in his book that is sound and suggestive, the numerous 
illustrations are very helpful and the work shows admirable descriptive talent. 


Geschichte des Welthandels. Von Dr. Max Georg Schmidt. iv and 
140 pp. B. G. Teubner, Leipzig, 1906. 

Deals with the development of the larger phases of commerce from our earli- 
est knowledge to the present time. The whole subject, from the trade relations 
between the ancient Egyptians and Pheenicians to the commercial impulse given by 
the age of steam is concisely treated, but no important historical link is missing. 


Captain James Cook, R.N., F.R.S., “The Circumnavigator.” By 
Arthur Kitson. xvi and 525 pp., 19 Illustrations, Route Map, and Index, 
E. P. Dutton & Co., New York, 1907. (Price, $4.50.) 

This book is worthy of wide attention not only because it gives in a single 
volume al] that it is important to know about Cook and his achievements, but also 
because it is a work of critical compilation and editing. Apparently none of the 
unreliable and sometimes absurd statements which have-disfigured the pages of 
the leading writers on Cook are included here. Mr. Kitson has evidently taken 
pains to verify the accounts of the early life of Cook; and his version of the three 

voyages while, of course, based upon the manuscripts which Cook himself pre- 

pared for publication has been compared with and checked by logs and diaries 
kept by a number of Cook’s companions, some of which have not hitherto been 
published. 

Every intelligent person some time or other should read Cook because he was 
a genius in his way, peculiarly qualified for geographical discovery. It is not 
only because his three voyages covered over a third of the water surface of the 
world and revealed to us New Zealand, New Caledonia, the Hawaiian Islands, 
and many smaller lands that the record of his work can never perish. It is also 
because his pioneer work was so good that most of it stands as truth to-day. 
Hydrographic surveyors tell us that his careful charts of the shores of New Zea- 
land and of the eastern coast of Australia differ not greatly from those we use 
to-day. All he wrote of the economic possibilities of Australia is true. 

The merit of this book is that the author has selected from the array of ma- 
terial supplied by Cook and others all that is best worth holding fast in a con- 
densed version of his life and achievemerits such as alone can command attention 
in these busy times. 
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The Truth about the Congo. By Frederick Starr. viii and 129 pp., 
Illustrations. Forbes & Company, Chicago, 1907. (Price, $1.) 


This book, reproducing the articles written for the Chicago Tribune by Prof. 
Starr of Chicago University, undoubtedly expresses his unprejudiced judgment 
on what he saw in the Congo Free State. He was there for more than a year 
collecting anthropological data and he visited twenty-eight tribes. He saw the 
lower Congo, travelled thousands of miles on the upper river and two of its most 
important tributaries and was in constant contact with the three groups of white 
men—State officials, missionaries, and traders. He went there after reading 
literature from the Congo Reform Association of Boston, which prepared him, 
he says, to see all kinds of horrors: 

I supposed that mutilations, cruelties, and atrocities of the most frightful kinds would everywhere 
present themselves, 1 expected to find the people everywhere suffering, mourning, and unhappiness. 

He did not see any of the frightful outrages he had expected to meet, but he 
takes pains to say that he did not visit the comparatively small district governed 
by the A. B. I. R. (Anglo-Belgian-Indian-Rubber) Company to which, according 
to Viscount Mountmorres, the outrages were chiefly confined. Professor Starr 
does not believe the conditions in that district were so appalling as newspaper 
reports would indicate; but he did find in many places a condition of the negro 
population far happier than he had supposed possible. He saw many hundreds 
of natives who were “working happily, living in good houses, dressing in good 
clothes of European stuff and pattern and saving property. That this number 
will rapidly increase I have no doubt.” He came home believing that things in 
Congo Land are not so bad and that improvement is the order of the day. 

He says there is inhumanity and outrage on the Congo and so there is in the 
United States. But he points out the fact that Mr. Morel’s map, on which small 
crosses show the places where atrocities are said to have occurred, does not show 
any marks of reported atrocities in the districts where the white man’s influence 
has most fully penetrated. 

Prof. Starr criticises some things that he saw and praises others. He reports 
the climate as very trying, but tells of 55 Finns who entered the service of the 
State six years ago. Fifty-one were still alive and three of the four dead had 
been drowned. He regards the conditions of life, however, as terribly trying for 
white men and quotes the statement of one of them: “We are all a little crazy 
here; it is the sun. You must not mind it.’ The author says that men on the 
slightest provocation will fly into the most dreadful fits of anger. 

Starr and Mountmorres give directly contrary evidence about the treatment 
of the State agents by the Government. The former says the State agent is under- 
fed and badly nourished, while Mountmorres goes into much detail to show how 
amply his wants are supplied and with what special care the Government en- 
deavours to promote his well being in every way. 

Neither of these able investigators had any axe to grind and both reached 
practically the same conclusion concerning the “Congo Atrocities.” Prof. Starr’s 
book throws much light on the present state of things in the Congo Free State and 
it should be read by all who are interested in the progress of Africa. 


Les Differents Systémes d’Irrigation. 7me Série, Tome 1. 623 pp., and 
Index. Institut Colonial International, Brussels, 1906. 


The volume begins the seventh series of the publications of the International 
Colonial Institute. The series will be devoted to the legislation now in force in 
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various countries relating to irrigation. Volume I treats of the irrigation laws of 
British India and the East (Tonkin, Annam, and the deltas of the Mekong and 
Menam). The succeeding volumes will deal with irrigation laws of the Dutch 
East Indies, Egypt, North Africa, Spain, Italy, the United States, Canada, Chile, 
Peru, etc. ‘ 

Volume I opens with a concise and illuminative article by Sir Alfred Lyall on 
the general subject of irrigation in India in which he describes the great benefits 
conferred upon the inhabitants of vast districts where, in some years, rainfall is 
sparse or fails completely. He shows the necessity for scientific regulation of the 
development and maintenance of irrigation works; describes the régime of the 
two principal irrigation systems in India, (1) the diversion of the water of rivers 
into canals and (2) the accumulation in reservoirs or cisterns of water flowing 
off the lands after important rainfall; compares the two irrigation systems and 
treats of the topographic influences that affect the extent and the distribution of 
irrigation. 

Four sections give the irrigation laws in force in various parts of India. On 
each page under the French text is printed the English original. India has 510 
pages and the concluding 93 pages are given to the régime of irrigation in other 
countries above noted and the laws relating to them. 

This book relating to a part of thé werld where scientific irrigation is already 
far advanced cannot fail to be useful in other countries which have only recently 
began to develop irrigation on a large scale. 


The Cherokee Indians. With Special Reference to their Relations 
with the United States Government. By Thomas Valentine 
Parker. viii and 116 pp, Sketch Map, Illustrations and Bibliography. The 
Grafton Press, New York, 1907. (Price, $1.25.) 

The author’s aim is to exhibit the policies of the Federal Government in its 
treatment, during more than a century, of the Cherokees. He sets forth the story 
of blunder, injustice, and dishonesty that marked the Government’s relations with 
these Indians. He tells of their final removal by compulsion from the small part 
of their original territory still left to them and how 4,000 of them perished during 
the terrible march to the Indian Territory. 

Even in the earliest days of the Republic, the Cherokees were probably the 
most intelligent Indian nation and farther advanced in civilization than any 
other. The promise of their future, however, did not save them from the bitterest 
injustice. But the years of strife are finally over and the Cherokees will start 
anew, each as the owner of a bit of land; and when these Indians are enrolled 
among the citizens of the State of Oklahoma the end of their stormy history may 
be reached. To all who wish to judge for themselves of the relations between 
the Cherokees and our Government, this narrative, written both with sympathy 
and impartiality, is to be highly commended. 


Klimakunde. 1 Allgemeine Klimalehre. Von Prof. Dr..W. Képpen. 
Second, improved Edition. 132 pp., 7 Tables, 2 Figures, and Index. G. J. 
Géschen’sche Verlagshandlung, Leipzig, 1906. (Price, So pf.) 

This little work appears in the excellent “Sammlung Géschen.”’ The seven 
chapters treat of the ccntent of climatology, meteorological observations, climatic 
research, factors, types, zones, water vapour, etc. A list of the best works of 
reference is given. At once a scientific work and adapted for the general reader. 
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What Rome Was Built With. A Description of the Stones Em- 
ployed in Ancient Times for Its Building and Decoration. By 
Mary Winearls Porter. viii and 108 pp., Indices and Works of Refer- 
ence. Henry Frowde, London and Oxford, 1907. 

The Romans were long content to use volcanic tuff, travertine, basaltic lavas 
and other Italian rocks in their edifices. Later the passion for beautiful marbles 
became almost a craze. Wealthy men were ever in search of new and beautiful 
stones with which to embellish their city. 

The author has ransacked literature for all it will yield relating to the rock 
materials used in the building of Rome in ancient times and later. The visitot 
to Rome observes the beauty and variety of decorative and building stones. This 
little book tells what these stones are, gives something of their history, and traces 
them to their places of origin. Many of the finest rocks were brought from inner 
Egypt, from Algeria and Tunis, from France, Greece, and Turkey. Many of 
Pliny’s bitter words, in his scorn of contemporary luxury, relate to Rome’s 
enormous expenditures for beautiful stones. One of the most interesting sections 
relates to the development of the Carrara marble industry. The author chose a 
unique and edifying topic and has treated it in an interesting and adequate 
manner. 


Etudes Géologiques dans le Nord de Madagascar. Contributions 
a l’Histoire Géologique de l’Océan Indien. Par Paul Lemoine. 
520 pp., Maps, Illustrations, and Index. A. Hermann, Paris, 1906. (Price, 
25 frs.) 

The French Ministry of Colonies sent Dr. Lemoine in 1902 to study the geology 
of the north of Madagascar. The island being as large as France, Belgium, and 
the Netherlands together, it is not to be expected that adequate knowledge of its 
geology will be the work of one man. Field studies will result in a series of 
monographs by different authors. 

Dr. Lemoine’s studies extended from Port Loky on the west coast to Analalava 
on the east coast. His work was considerably embarrassed by lack of good maps 
on which to base his observations. Upon his return to France, therefore, he made 
entirely new maps based upon the later government map on a scale of 1:1,000,000 
which was more exact than the official map he had used in the field. His maps, 
admirably produced, are among the fine results of the work. 

After giving concisely the history of geological investigation in Madagascar 
and a bibliography of the resulting writings, Dr. Lemoine presents a geographi- 
cal description of the region in which he laboured. He then discusses the distri- 
bution in his field of the geological formations from the primary to the most 
recent, including the latest eruptive rocks. Each section ends with a statement of 
what is known of the occurrence in other parts of Madagascar of the formation 
described in the section. This discussion, filling 278 pages, gives a complete view 
of the geology of the northern part of the island. 

It is followed by a chapter on applied geology. Coal is lacking, but abundant 
water power will supply electrical energy. A chemical analysis of the clays and 
limestones shows a large amount of material for the brick, cement, and lime in- 
dustries. 

The second part of the work deals with the geological history of the Indian 
Ocean. The author endeavours to establish by zoo-geographical considerations 
the ancient continental relations of Madagascar with other lands. Dr. Lemoine 
is to be congratulated upon the result of his arduous labours in a virgin field. 
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Bulgaria of To-day. xv and 299 pp., 38 half-tone Illustrations, Map, and 


Commercial Diagrams. Ministry of Commerce and Agriculture, Bulgaria, Lon. 
don, 1907. 


The book was prepared by the Bulgarian Government for the Balkan States 
Exhibition at Earl’s Court, London, in 1907. It is an excellent résumé of the 
geography, resources, and activities of Bulgaria, which has made wonderful 
progress in her independent existence during a quarter of a century. The geo- 
graphical account of the country is to be criticised in one respect. Adequate 
geographical descriptions are based upon geology, and this volume contains no 
reference to the geology of Bulgaria. 

Part 1 deals with the country and its population, sketches the history of the 
nation, describes the political organization, public instruction, the Bulgarian 
Church and other religions. Part 2 is devoted to economic conditions and de- 


velopment. The book is to be commended as a full and authoritative account of 
the Bulgaria of the present time. 


The Value of Pure Water. By George C. Whipple. viii and $4 pp. 
John Wiley & Sons, New York, 1907. (Price, $1.) 


The book deals with problems of-practical importance and great public inter- 
est. It is based upon the proposition that pure, as compared with impure, water 
has real financial value which may be measured by computing what impure 
water costs the community. The leading characteristics which affect the value of 
water to the consumer are its sanitary quality, its attractiveness, and its hardness. 

The author suggests a formula for the computation of the effect of the sani- 
tary quality of water on its financial value, based on the financial value of the 
lives lost by typhoid fever; a formula for computing the effect of the general at- 
tractiveness of water on its value, based on the physical characteristics of tur- 
bidity, colour and odour; and a formula for computing the effect of the hard- 
ness of water on its value to consumers based on the use of soap in the household. 

He does not claim that his formulas have scientific accuracy, for some of his 
assumptions have not been established beyond doubt; but the general conclu- 
sions are not far out of the way and he certainly presents ample proof that an 
impure water supply not only affects the health and comforts of a community but 
also the pocketbooks of the people. 

Thus he shows that, aside from all humanitarian considerations, no city can 
financially afford to distribute an impure water supply; that a water supply 
which is attractive in appearance, taste and odour, is of material advantage on the 
financial side; and that the economic advantages gained by correcting the hard- 

ness of water are very great. In brief, he demonstrates the possibility of com- 
puting the value of pure water in dollars and cents and shows that the financial 
value of filtration justifies its cost. He illustrates, in conclusion, the disadvantage 
of the use of hard water in the household, the industries, and in steam making. 

Human life cannot be estimated in dollars and cents, but the financial basis 
is involved in all questions relating to public utilities; and, apart from this 
striking method of treating the water question on the financial side, the book is 
educational in its clear setting forth of the qualities that make water impure, the 


evil effects that follow the use of such water, and the benefits and cost of filtra- 
tion. . 
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Wanderings in Arabia. By Charles M. Doughty. Arranged with 

Introduction by Edward Garnett. Two vols. xx and 309 pp., and 

x and 292 pp., Glossary of Arabic Terms, Map and Portrait. Imported by 

Charles Scribner’s Sons, New York, 1908. (Price, $4.50.) 

An abridgment of Doughty’s “Travels in Arabia Deserta,” published nearly 
twenty years ago and the classic of English literature relating to Central Arabia. 
The book is a mine of information concerning many phases of the scientific study 
of Arabia, but the general public has scarcely come into contact with it. 

This republication deserves a hearty welcome, for the larger book is out of 
print and the shorter one should attract a wide circle of readers to Doughty’s 
unique and fascinating narrative. Mr. Garnett truly says that Doughty’s work 
stands among the great travel books in our literature. Doughty wandered among 
the Beduins, tenting in the steppes and deserts, studying the life of the oasis 
towns, seeing everything and describing it in a style which has been referred to 
as “stately Elizabethan.” ‘The reader may not be drawn to his quaint and old- 
fashioned diction, but it was a part of the man and gave vividness to every 
picture he drew. Here are a few lines from his description of the returning 
desert day: 

The desert day returning from the east, warns the Beduin awake, who rises to his prayers; or it 
may be, unwitting of the form, he will but murmur toward heaven the supplication of his fearful human 
nature and say, ‘‘ Ah Lord my God!” and, ‘* Oh that this day may be fortunate; give Thou that we 


Of daily food they have not half enough, and if any head of the cattle be taken!— 
Bye and bye the herdsman is ready and his beasts are driven far 


see not the evil!” 
how may his household yet live ? 
from his sight. 

No sweet chittering of birds greets the coming of the desert life, besides man there is no voice in 
this waste drought. The Beduins, that lay down in their cloaks upon thé sandy mother-earth in the 
open tents, hardly before the middle night, are already up and bestirring themselves. In every coffee- 
sheykh’s tent there is new fire blown in the hearth, and he sets on his coffee pots, thea snatching a coal 


in his fingers he will lay it in his tobacco pipe. (Vol. I, p. 93.) 

The stamp of genius and insight is impressed on every page of Doughty’s 
work and his book belongs as well to literature as to geography. This repro- 
duction, less unwieldly than the original, is an event of no small interest. 


Les Projections Cartographiques. Par Ch. Duchesne. vii and 202 
pp., Bibliography, and Tables. Académie Royale de Belgique, Brussels, 1907. 
A technical treatment of map projections showing their mathematical develop- 

ment, the cartographic purposes which each is best adapted to serve and also the 

mathematical problems suggested by the study of projections. 


Die bayerischen Kartenwerke in ihren mathematischen Grund- 
lagen. Von Karl Then. viii and 192 pp., 48 Figures, 5 Maps, and Index. 
R. Oldenbourg, Munich and Berlin, 1905. (Price, M. 4.80.) 


The writer is an official in the Topographic Bureau of the Bavarian Govern- 
ment. His book is in use in the mathematical section of the cartographic service 
as a practical and theoretical guide. An introductory chapter treats briefly of 
the significance, scope and problems of cartography. Most of the work is di- 
vided into two parts, the first containing a detailed discussion of map projections 
(121 pp.) and the second a description of the methods and the instruments used 
Many diagrams and mathematical demon- 


in cartographic surveying (58 pp.). 
strations are employed. 
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Der Vulkanismus. Von Dr. Walther von Knebel. 128 Pp., 3 coloured 
Plates, Illustrations in the Text, Diagrams, Bibliography, and Index. A. w, 
Zickfeldt, Osterwieck und Leipzig, 1907. (?) (Price, M. 1.75.) 

The book deals first with the results of field study of volcanic activity and 
secondly with theories as to the origin, various modes of action, and meaning of 
vulcanism. The author conducts his readers from one volcanic field to another 
for the purpose of observing and collecting facts. He discusses the question 
“What is a volcano?” treats of their distribution, the phenomena that accompany 
volcanic outbursts, volcanic explosions, lava and lava and gas eruptions, and 
calderas. All this and other information is given in the course of descriptions 
of these phenomena as they have been observed. The theoretical part of his sub- 
ject is treated in the concluding chapters and many hints are given as to what 
and how to observe. The volume is highly to be commended to the general reader 
and the teacher. It is strikingly illustrated with pictures and a map showing 
the distribution of younger volcanoes, some of which are now extinct. 


River Discharge. By John Clayton Hoyt and Nathan Clifford 
Grover. viii and 137 pp., Map, Illustrations, Tables, Diagrams, and Index. 
John Wiley & Sons, New York, and Chapman & Hall, London,1907. (Price, $2.) 

Prepared for the use of engineers and students. The book gives the fullest 
information as to the methods of measuring stream flow and the interpretation of 
the data collected. This information has been so widely scattered in engineering 
periodicals and government reports that it was not easily accessible. The work 
therefore is especially timely when so much attention is being given to the flow 
of streams. The student as well as the engineer may fully profit by its contents. 


Le Plateau Central Nigérien. Une Mission Archéologique et 
Ethnographique au Soudan francais. Par Lieutenant Louis 
Desplagnes. 504 pp., 236 Illustrations from Photographs, and Map in 
Colours. Emile Larose, Paris, 1907. (Price, 12 fr.) 


One of the most notable African books of recent years. The quest for pre- 
historic monuments and traces of ancient civilizations or barbarisms in tropical 
Africa is something new. Such researches occupied the archeological and ethno- 
graphical mission to the French Sudan which Lieut. Desplagnes commanded. 
For over two years (1903-6) the expedition worked immediately south of the 
great northern bend of the Niger, with unexpectedly fruitful results. For the 
first time, we see on Desplagnes’s map the orography of the Hombori Mountain 
chain and a series of lacustrine basins hitherto unknown. His book is a pioneer 
contribution from a fresh field to the history of man and the study of a neglected 
corner of his habitat; and much that the author reveals of prehistoric man in 
inner Africa is new to science. 

Dr. Hamy, the well-known anthropologist and ethnographer, contributes the 
preface in which he speaks most enthusiastically of the results attained. In his 
sketch of the geography and geology of the central Nigerian plateau, Desplagnes 
throws new light upon these immense sedimentary plains diversified by uplifts of 
plutonic masses and threaded by many water-courses which, with the great river 
they feed, cover much of the surrounding lands in times of flood. 

Sixty-five pages are given to the remarkable vestiges left by the ancient 
civilizations of the Sudan. The author describes and photographs the weapons 
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and implements of the Stone Age, the monuments, sepulchres, tumuli, dolmens, 
and potteries; the designs and inscriptions on the rocks, the defensive walls, 
homes of the troglodytes, the ruins of Koukya, the metropolis of the empire of 
the Sonrhays, which he discovered, and the cliff dwellings which, in his descrip- 
tion and photographs, bear a striking resemblance, as Dr. Hamy observes, to 
those of the cliff dwellers of Colorado. Dr. Hamy contributes a chapter on the 
skulls and other collections illustrating the archeological and anthropological 
labours of the expedition. 

Seventy-one pages are then devoted, as far as tradition and history supply 
the materials, to a description of the early inhabitants with their groups, tribes, 
and confederations and to the formation of the Sudanese empires of modern times. 
Turning then to the present non-Mohammedan inhabitants the author tells their 
history in 273 pages, as far back as it can be traced, in some instances for sev- 
eral centuries, and gives a detailed account of their lives and manners, their 
social organizations, religious institutions, arts, and industries, and their legends, 
of which he records many examples. 

There has been a chaotic superimposing and mingling of tribes in this Ni- 
gerian region. The author gives tentatively the conclusions he has reached. Of 
the earlier inhabitants (very primitive tribes and Negrillos) he found little trace 
except in the forest zone. There are evidences of a later group of black people 
with slight prognathism, descendants of neolithic Sudanese of Hamitic origin, who 
have left so many traces in north Africa. They lived by agriculture, hunting 
and fishing, and made potteries and stone utensils. 

Another series of populations, called red in local legends and early writings, 
was composed of many ethnic elements of which one, probably Semite-Sumerian, 
represented the sedentary and industrious authors of Saharan and Sudanese 
civilization. They were merchants and manufacturers, as well as farmers, and 
the remains of their clay and stone houses reveal a feeling for decorative design. 
Another element was made up of nomad pastoral tribes allied in all probability 
to the pastoral Berbers. These two last-named elements introduced into the 
Sudan a spiritual philosophy as well as ancestral worship, respect fot the dead, 
and the belief in a triune Deity. When converted to Islam, they became its 
most fervid disciples. 

Superimposed upon these mixed groups came from the south and east hetero- 
geneous populations of prognathous Negroes, herders, and nomad horsemen bring- 
ing cattle and horses. They reduced the people to serfdom. Devoted to fetichism, 
their effect upon the growing civilization was retrogressive. All these hypoth- 
eses and probabilities, says the author, should be tested by a series of exhaustive 

researches. 

The photographs are very numerous and excellent. The literary style is clear 
and concise. The author has too much to say to waste words. His book is an 

excellent record of most praiseworthy achievement. 


From the Niger to the Nile. By Lieutenant Boyd Alexander. 
2 Volumes. Vol. 1, xv and 358 pp.; Vol. 2, xi and 395 pp., many half-tone 
Illustrations, Maps, Appendices, and Index. Longmans, Green & Company, 
New York, 1907. (Price, 36 s.) 

The history of the greatest recent journey in Africa is given in these two 
handsome volumes. The maps are of original value and the hundreds of photo- 
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graphs are a graphic illumination of the text. Parts of the route between Lake 
Chad and the Nile were little known or wholly unexplored. The purposes of 
the journey, combined with geographical exploration a study of the beasts, birds 
and fishes, as well as of the many peoples through whose countries the expedition 
passed. The party included, besides the leader, his brother, Captain Claud 
Alexander, who had a natural talent for geographical surveys; Mr. P. A. Talbot, 
an experienced surveyor; these two gentlemen being, strictly speaking, the geo- 
graphers of the party; Capt. G. B. Gosling, a sportsman and naturalist as well 
as a soldier, and José Lopes, a competent interpreter, sportsman, and skinner, 
The narrative is very long, but the story is gracefully told, there is great wealth 
of incident, and interest never flags. The great misfortune was the death in the 
field of Capt. Claud Alexander and Capt. Gosling. 

The route was by the way of the rivers Niger, Benue, Gongola, and Yo to 
Lake Chad which was reached in October, 1904. The two geographers mean- 
while had made a long detour to the north from the Benue over the Murchison 
Range to the mountains of the Kerri-Kerri cannibals and through the better- 
known region of the Fulani and Kanuri to Lake Chad. Five months were spent 
in the exploration of this lake and the explorers believe that they established the 
fact that Chad consists of two lakes separated by 15 miles of reedy marsh. The 
large map of the lake is one of the geographical results. Unfortunately, no ac- 
count was taken of the important French surveys when the map was prepared for 
publication in London. We have no reason to discredit the scientific work of the 
French and, at present, the Alexander map seems to leave in doubt the carto- 
graphic delineations in which it differs from the French survey. 

From Lake Chad the party travelled 400 miles up the Shari to the confluence 
of the rivers Bamingi and Gribingi and as the former was unexplored it was 
ascended and mapped for 120 miles. Returning to the confluence the Gribingi 
was ascended 210 miles to Fort Crampel where the well-known explorer of that 
name was murdered. On October 28, 1905, the Ubanghi (Mobangi), the great- 
est Congo tributary, was reached and ascended for nearly 700 miles to the Belgian 
fort of Niangara. Here the party passed through the extreme western part of 
the habitat of the mysterious okapi, a specimen of which was captured alive but 
survived only a short time. Captain Gosling died on June 15, 1906, and the 
author, bereft of his two countrymen, made his way several hundred miles further 
along the rivers Kibali and Yei mapping them both. He reached the Nile 
(Bahr-el-Jebel) at Gaba Shambi with his only remaining boat which had navi- 
gated 6,000 miles of water. When he reached home by way of Khartum he had 
been absent nearly three years. 

The practical results are of much importance. The survey and map made by 
the two geographers in northern Nigeria and the exploration and mapping of 
three rivers were a pioneer contribution to geography. The River Yei was 
found to be a valuable waterway which will make a large region tributary to 
the Anglo-Egyptian posts in the Bahr-el-Ghazal. The natural history collection 
contained many species new to science. The author found no “atrocities” in the 
part of the Belgian Congo through which he passed and speaks of the recent 
stories as a revamping of old offenses. 

The work is a rich contribution to African literature and surpasses many 
books of exploration in the ~— skill and sustained interest which distin- 
guish the text. 
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Bild und Bau der Schweizeralpen. Von Dr. Karl Schmidt. Emil! 

Birkhauser, Basel, 1907. 

“Structure and Picture” is the meaning of the title, though it should properly 
be “Pictures” of the Swiss Alps. The geological map, the diagrams and sec- 
tions and the photographic views are exceedingly abundant and of rare excel- 
lence. But we miss a general picture in words, a clear, logical, and sufficiently 
concise résumé of the enormous mass of valuable detail crowded into the text of 
gt pages. Even the concluding section, treating in part of the geological his- 
tory, is encumbered by the author’s tendency to display knowledge of detail. The 
impression created by the whole is that of a vast agglomeration of valuable trees 
so placed that they cannot afford the general view of a forest. 

We gather that the problem presented by the structure (orographic, physical 
as far as lithology is concerned, and chemical) of the Swiss Alps, after more than 
a century of study distinguished for laboriousness, is still without a definite solu- 
tion. This redounds to the credit of the students since every step forward has 
only suggested new duties. Every period of research has led its representatives 
to the conclusion that their results were only the rounds of a ladder on which 
their successors had to stand for climbing further. It also redounds to the credit 
of the author that, while possessing apparently a thorough knowledge of the 
field, he cautiously does not dwell upon results that are not obvious but places 
them in the light of suggestions and interrogation-points. It will be difficult for 
the geologist, accustomed to work in other less complex fields, to extricate himself 
from the maze of minute detail which Dr. Schmidt appears to master. Happily 
the sections, diagrams and the very carefully executed map will enable him to 
understand what in the text is sometimes confused through an accumulation of 
detail. Dr. Schmidt does not limit himself to the Swiss Alps; he draws neigh- 
bouring areas into the circle of his discussions and occasionally turns from 
Switzerland to the coasts of Brittany and to central Germany in a manner dis- 
agreeable to the reader who has followed or tried to follow a thread of interest- 
ing statements towards a clear result. 

As we have said, no clear picture of the genesis, not even of the present con- 
struction of the Swiss Alps, can be obtained from the text. But, with the aid of 
the numerous handsome illustrations, a sort of satisfactory impression may be 
gathered. Inverse to the hitherto accepted method of illustrating the text the 
new system of illustrating the pictures by the text is followed and, it must be 
said, with excellent results, as the text itself would be largely unintelligible 
without the plates. 

We dimly discern that “once upon a time” the surface of what is now Switzer- 
land was liquid, which is not a new fact. Thereupon, we are informed that 
here and there, now and then, forces of subterraneous origin propelled above 
that liquid envelope some of the submarine strata and that “magma” occasionally 
came to the surface also. Then in the course of time again that solid surface 
grew in lateral expansion and formed a sort of plateau from central Germany 
clear over Switzerland to Italy. Then, somehow or other, that plateau was rent 
and at some period, not very clearly defined by the author, subterraneous forces 
began to variegate the physiognomy of the surface. About the same time or later 
“tangential” impulses (the point of departure of which we are not told) added 
their folding impetus further to this disfiguring the placid countenance of central 
Europe and, finally, a series of gradual dislocations and upheavals conspired to 
give the Alps their present very original, facial aspect. All this is not very 


ake 
of 
rds 
ion 
ud 
| 
| 
IT | 
| 
h 
) 


380 Book Notices. 


clearly stated, but may be dug out of the mounds of fact placed by the author at 
the disposal of the student, leaving it to the latter to dig. Very little importance 
is placed by the author on glacial action. Not that he would disregard it, but 
his predilection is manifestly in favour of other forces. He, and perhaps justly, 
attributes to glacial and other erosions only a modifying, not a revolutionary, 
influence on the surface. 

Very important are the suggestions which the author makes in regard to 
mineralogical changes in the rocks. He intimates that the metamorphosis of 
rocks has not only been going on in the past, producing in course of time altered 
mineralogical combinations, but that, slowly and imperceptibly, it continues to- 
day. There is a constant activity going on in the Alpine masses, rigid and im. 
movable as they appear; displacements; depletions and accumulations elsewhere. 
The force of compression varies, and thus slowly modifies the chemical com- 
position of the rock by alternate increase and decrease of temperature, disinte- 
grating certain compounds and slowly forming new ones, in the course of long 
periods of time. A. F. B. 


Navigating the Air. By the Aero Club of America. «li and 259 pp., 
and Many Photographs and Diagrams. Doubleday, Page & Co., New York, 1907, 


This is a scientific statement of the progress of aeronautical science up to the 
year 1907. Such a book as this was needed. It has gathered together the re- 
ports of aeronautical experiments; tells of years of investigation and patient 
effort, describes the inventions that have come from the thought and work of 
many men, and gives a panoramic history of aeronautics in this country and in 
Europe. Some twenty different writers, each an expert in the matters which he 
discusses, have contributed to make this volume. Among the authors ‘are the 
Wright Brothers, who seem to have demonstrated that air navigation may be 
placed on a practical basis; Dr. Alexander Graham Bell, Lieut. Frank P. Lahn, 
who won the First Annual Aeronautic Cup race for the Aero Club of America; 
Prof. W. H. Pickering, Mr. Israel Ludlow, Prof. A. Lawrence Rotch, Oliver L. 
Fassig, Prof. David Todd, and others. The book is essential to all who desire 
to be well-informed concerning the progress of aeronautics. So much of it is 
non-technical, that the volume will interest the general reader. 


Burma.—A Handbook of Practical Information. By Sir J. George 
Scott. x and 520 pp., Map, 64 Illustrations from half-tones, Appendices, 
Bibliography, and Indéx. Alexander Moring, Ltd., London, 1906. (Price, 

_ Ios. 6d.) 


Part I treats of the geography, fauna, flora, geology, and races of Burma; 
Part II of its government, education, and history; Part III of its industries, 
trade, transportation, currency, weights and measures; Part IV, of its archeology, 
architecture, art, and music; Part V of its religion (Buddhism) ; Part VI of its 
language and literature; and Part VII gives hints to visitors. In the appendices 
are more detailed descriptions of the political divisions, of Upper and Lower 
Burma, and the Shan States, lists of the commoner fauna, flora, metals, minerals 
and gems, and a bibliography. The book is not large but neither is it a mere 
compendium. It is written in narrative style and is thoroughly readable. The 
author’s competency as an authority and writer on Burma has long been recog- 
nized and the book will fill the need for ‘a work that is not bulky, but contains the 
essential facts about the country and its peoples. 
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Fihrer zu den Exkursionen der Deutschen Geologischen Gesell- 


or 
“a schaft im Siidlichen Schwarzwald im Jura und in den Alpen, 
- but August, 1907. Zusammengestellt von K. Schmidt, A. Buxtorf, 
sty, H. Presswerk. Emil Birkhauser, Basel, 1907. 
ary, A very carefully prepared and illustrated guide to geological excursions in the 
Alps, the Jura Mountains and contiguous sections of the Black Forest, specially 
| to prepared for the meeting of the German Geological Society at Basle, August, 
of 1907. As might be expected, the sections and diagrams are highly instructive 
ted and the photographic plates carefully selected and excellent. In addition to the 
to- localities enumerated, that should be specially visited and studied with reference 
m- to their geological and paleontological importance, the literature on every point 
re, and every route to be followed is given in its proper place. The excursions sug- 
n- gested extend only over parts of the western Alps as far as the Italian frontier 
e- and embrace the north and east of the Swiss Jura and parts of areas in south- 


western Germany. Even for those who are not specially interested in the geology 
of Switzerland it is well to have this handsome and highly instructive guidebook. 
Most of the information is imparted in a tabular form. A. F. B. 


Tektonische Demonstrationsbilder (Tafel II-VI) von C. Schmidt. 


Basel. 
Separate print, containing a short text explanatory of a geological map of 


Switzerland and several plates of diagrams and geological profiles illustrating 
the author’s views on the tectonics of the Alpine and Jurassic mountain system. 
The geological map is the same as the one in “Bild und Bau der Schweizeralpen.” 
Three Vagabonds in Friesland with a Yacht and a Camera. By 

H. F. Tomalin. xxvi and 251 pp., Photographic Pictures, and 3 Appendices. 

E. P. Dutton & Co., New York, 1907. (Price, $3.) 

The story of a vacation spent in the little country of Friesland in the north of 
the Netherlands, as yet unspoiled by tourists. It is a land of very green and 
widespreading levels, little villages, canals, windmills, and of a simple and 
friendly people who are interesting to those that can appreciate them. Although 
the book is meant more for diversion than edification, it seems to catch the atmos- 
phere of a quaint corner of Europe, and the country and its people are brightly 
described. Some things were not pleasing, as, for example, the odours from a 
number of the canals and the crowds of children forming an escort in every 
village, who were consumed with desire to appear in the foreground of every 
photograph. The opportunities for the camera were most fruitful and the quaint 
and picturesque qualities of the country were successfully caught in a series of 
unusually artistic views. The volume concludes with appendices by Mr. Arthur 
Marshall, photographer of the party, on the natural history of Friesland and its 
architectural aspects, and hints to photographers. 


Sketches from Normandy. By Louis Becke. 250 pp. J. B. Lippincott 
Company, Philadelphia, 1go7. (Price, $1.50.) 
A series of humourous sketches of people and accounts of experiences and 


Normandy appears to be the setting for the stories but almost any 
If any reader 


incidents. 
other place would have answered just as well for that purpose. 
imagines from the title of this entertaining volume that it contains anything 


geographical he will soon find his mistake. 
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The Site of Old “James Towne,” 1607-1698. A Brief Historica] 
and Topographical Sketch of the First American Metropolis, 
By Samuel H. Yonge. 151 pp., Illustrations, Appendix, and Map. The 
Hermitage Press, Richmond, Va., 1907. 


This excellent monograph is due to the researches of Mr. Yonge who, as 
engineer under the direction of the U. S. Engineer Department, had charge of 
the erection of the water guard now protecting the western end of Jamestown 
Island. He accurately fixed a great many details of the ancient habitations and 
it would not be difficult to reconstruct Jamestown in wood and brick, just as it 
stood in 1676. The distinctive features of the work are the location of the town’s 
site which was erroneously supposed to have been washed away by the river and 
the map of the town as it existed between 1607 and 1698 which Mr. Yonge, with 
great care, constructed from the ancient records. 

In its best days “James Citty” was little more than a struggling hamlet, 
“holding besides a church and a few unostentatious public buildings hardly ever 
more than a score of dwellings and a larger permanent population than 100 souls.” 


A Grammar of the Bemba Language as Spoken in North-east 
Rhodesia. By Rev. Father Schoeffer of the Mission Community 
of the White Fathers. Edited by J. H.West Sheane, B.A.(Camb,), 
Native Commissioner, B.S.A. Company, N.E.R. Arranged, with 
Preface, by A. C. Madan, M.A., Student of Christ Church, Ox. 
ford. Pp. 72. Oxford, at the Clarendon Press, 1907. 


A singularly arid presentation of the elements of that one of the Bantu lan- 
guages which ought to shed most light upon the development of the prefixing 
mechanism in agglutinative speech. In method and treatment it partakes of the 
nature of those primers, science primers, literature primers and what not, which 
seem to have been decided upon definitely as the medium for the expression of 
English scholarship. The value of the form is highly problematical; it aims to 
present with sacrificing brevity the results of research to the very date of the 
title-page, it omits all the explanatory and intermediate steps through which 
alone education is possible. In common with the type, this work appears a quiz 
compend for those who have the assistance of the crammer in reading up for an 
examination, a thing poles asunder from knowledge of a subject. The author 
and editors have provided with almost paradigm brevity lists of the classes of 
nouns, the involved tenses of verbs, yet nowhere have they shed even a spark of 
light upon the reason for any of these changes of form. The student of Bantu 
will some time discover the radical value of the formative prefixes, will compre- 
hend why root forms are modified at their front end, and the part played by 
ablaut in the linkage of concord, and with this knowledge it will be possible to 
write a grammar of Bemba which shall really teach the language. The present 
work taxes the memory, not the reason. WwW. Cc. 


Die Bewertung des Kakaos als Nahrungs-und Genussmittel. Ex- 
perimentelle Versuche am Menschen. Von Dr. R. O. Neumann. 
iv and 124 pp., and 3 Tables. R. Oldenbourg, Munich, 1906. (Price, M. 4.50.) 


A scientific investigation of the value of cacao as a food and as an article 
used in the manufacture of confections. The author is professor of hygiene at 
the University of Heidelberg. The book is based upon his experiments in feed- 
ing cacao to men. 
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The Evil Eye, an Account of This Ancient and Widespread Super- 
stition. By Frederick Thomas Ellworthy. 
There is nothing, in this voluminous and elaborate work, that authorizes a 
discussion of it in a geographical Bulletin. Itis exclusively ethnologic in character 
and contents. Profusely illustrated, it bears testimony of much labour in collect- 


as 

of ing both objects and information and also to considerable literary research. We 
wn can only state, by way of introduction, that the author ascribes to the well-known 
nd popular dread of the Mal Occhio (so universal in Italy) a great and almost con- 
it trolling influence on the formation of popular and religious beliefs all over the 
’s earth and finds it represented in the art of the most cultured as of the rudest 
d groups of mankind. For ethnologic study it is certainly well to have and to 
h peruse the book attentively. It is but natural and legitimate that the author 


should draw most of his material from his own country, Great Britain, the more 
so as its country people have preserved abundant remnants of ancient ways and 
traditions of very old customs. He might have done well, however, had he 
devoted more attention to other European peoples, for instance, to the Germans, 
among whom as much, if not more, old material has been preserved in popular 
lore as anywhere else. Of primitive peoples still extant, the author knows but 
very little, and America especially is treated with a particular scarcity of atten- 


tion. 
It is well to quote from the Preface what we look upon as the keynote of the 


book. “Long ago while noting the peculiarities of my native dialect I became 
fully aware that the belief in a personal evil influence was not only prevalent, 
but almost universal. Familiarity with the modes of thought of country folk con- 
vinced me that every obscure ailment and every unaccountable misfortune was 
habitually considered to be a ‘wisht thing.’ ” A. F. B. 


Erythria und der Agyptische Sudan. Auf Grund eigener For- 
schung, an Ort und Stelle, dargestellt von Professor Dr. E. 
Dagobert Schoenfeld. iv and 245 pp., 20 Illustrations. Dietrich Reimer 
(Ernst Vohsen), Berlin, 1904. (Price, M. 8.) 

The author landed at Massaua, the capital of the Italian colony of Eritrea, 
and made his way, chiefly by camel transport and Arab escort, through that 
colony to Kassala and through the Anglo-Egyptian Sudan by way of E] Fasher, 
Gadaref, Wad-Médani on the Blue Nile, and down that river to Khartum. He 
chose an overland route to Khartum that no tourist has followed throughouf; and 
the wide region he traversed had not been described since the advent of the 
Mahdi closed it to the world for many years. He made notes on various aspects 
of these regions, observed the condition and life of the inhabitants, and collected 
meteorological data. He also wrote chapters on the history of the Italian colony 
and of the Anglo-Egyptian Sudan. 

His book is thus a geographico-historical study—a description of what he saw 
in two regions, each distinct from the other in its political control; and he follows 
these descriptions with statements of the historical influences that have helped to 
bring about their present stage of evolution. The time was too short for thorough 
geographical observation and treatment, but the book is valuable as a graphic 
sketch of the present conditions in Eritrea and as the only large contribution to 
our knowledge of that part of the Anglo-Egyptian Sudan between Eritrea and 
Khartum since the Mahdist régime. 
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In der Pampa. Argentinische Skizzen. Von Erwin von Hage, 
181 pp. C. A. Schwetschke and Son, Berlin, 1906. (Price, M. 3.) 

Sketches of life on the Argentine pampa by a young man who has lived 
among its ranches and gauchos. He describes in lively style these wide stretching 
plains and their inhabitants, the taming of practically wild horses, the routine of 
work on the ranches, the counting and shearing of sheep, hunting exploits, exer- 
cises with the lasso and bola, and many other aspects. It is a readable book, 
giving many phases of a kind of life that is unfamiliar to most of us. 


The International Position of Japan as a Great Power. By Seiji 
G. Hishida. 289 pp., Appendix. The Columbia University Press, New 
York, The Macmillan Company, Agents, New York, 1905. 

This careful study makes a volume in the series of “Studies in History, 
Economics, and Public Law,” edited by the Faculty of Political Science of Co- 
lumbia University. The book is the result of investigations begun by the author 
immediately after the Treaty of Portsmouth. They relate to the international posi- 
tion of his country, Japan, as one of the Great Powers and to the conflict of inter- 
ests and policies in the Far East. He gives the fullest account that has yet ap- 


peared in English of the past and present relations of Japan with the Asiatic 


countries and the nations of the Occident. The interest of the work is increased 


by the fact that the author is a native of Japan and there is no admixture of 
European predilections and prejudices in his discussion of the Far Eastern ques- 
tion. He says that it is the desire of Japan to preserve in the Orient the national 
status of those of her sister Asiatic nations which have not been subjugated by 
foreign powers and to lead them to that light of Western civilization which Japan 
is now enjoying without any abandonment of her national individualism. 


Die Reiseberichte tiber Sibirien von Herberstein bis Ides. 


Von 
Dr. Georg Henning. iv and 150 pp. 


C. G. Naumann, Leipzig, 1906. 

A careful summary of the beginning and progress of our knowledge of Siberia 
up to the initial efforts towards the scientific exploration of that region under 
the auspices of Peter the Great. Until his reign, all reports of the nature of 
Siberia and its people were fragmentary, colourless, and usually inaccurate. 
Peter the Great was the first to require that all diplomatic and other agents of 
Russia who were sent into Asiatic lands should endeavour accurately to describe 
the countries and the peoples with whom they came in contact. The reports of 
these missions were printed in the Russian language, and through them important 
progress in the knowledge of Siberia was made. This ruler will also be re- 
membered as the first monarch of Russia to introduce geodetic surveys in his 
Empire and to advance more exact knowledge of its geography, natural history, 
and ethnography. 

The first section of Dr. Henning’s work is a summary of the casual reports 
and rumours concerning Siberia that were current in Europe before the seven- 
teenth century. The second section deals with the written records of journeys, 
all very inadequate before Peter the Great sent his missions into Asia; and also 
with the fairly adequate reports of his agents which were the forerunners of 
scientific exploration in the eighteenth century. The third part treats of the 
progress of information concerning the population of Siberia to the time that Ides 
was despatched on his great journey to China; and the monograph concludes with 


a sketch of the development of cartography and of knowledge of the coasts,. 
surface forms and hydrography of Siberia. 
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